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Airplane engine or any other 
product is no better than the 
degree of accuracy with 
which each part is manufac- 
tured. 


This is particularly true of 
the all moving parts. 


Manufacturers of airplane 
engines have made an inten- 
sive study and investigation 
under actual operating con- 
ditions as to the best equip- 
ment for finishing the holes 
in such parts as cylinders, 
gears, bushings, valves, etc., 
with the results that they 
have unhesitatingly chosen 
Heald Automatics. 


Any airplane manufacturer 
who has holes to grind and 
desire consistent sizing to 
tenths of thousandths, excel- 
lent finish, and production at 
minimum effort will do well 
to profit by the example set 
by such concerns as Pratt & 
Whitney, Wright Aeronauti- 
cal Corp., Curtiss Aeroplane 
& Motor Co., and others 
who have ordered and re- 
ordered Heald Automatic 
Internal Grinders. 


Quality Can Best Be 
Produced by Quality 


The Heald Machine Co., Worcester, Mass., U.S.A. 


HEALD 





Published weekly. Publishing Company, 


4ll other countries 20 cents a copy. Entered as second-ciass matter, July 


New York, N. Y. Domestic $4.00 per year; ¢ anada $5.00. 
1928, at the post office at New York, N. Y., under the act of March 3, 1879. Printed in U.S.A. 
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PIONEER LINE | 


Air Distance Recorder 
Air Speed Indicator 





Altimeter 


PIONEER INSTRUMENTS — 


Compass, Magnetic 


Standard Equipment on Gypsy Moths “—e 
Flares 

Flight Indicator 

Gypsy Moths, during the past five years have flown ten million headend Sens 


Fuel Pressure Gauge 
miles—twice the distance around the world every week. Fusl Sersinee 
Hand Fuel Pump 
: ‘ Holt Flares 
Gypsy Moths hold a number of international records, and Laie inoue 
Landing Lights 
everywhere they have proved themselves dependable light planes. Navigation Lights 
Octant 


; ; , Oil Pressure Gauge 
Moths, now being manufactured in the United States by Power Fuel Pump 


; : : Refueling Pump 
the Moth Aircraft Corporation, sell at popular prices. Sesion 
Speed and Drift Meter 


! 7 . Tachometer 
The following Pioneer Instruments are standard equipment: itiitaieniiai 


Thermometer 


TACHOMETER - - THERMOMETER .-. - OIL PRESSURE GAUGE Turn Indicator 
Watch 
ALTIMETER - *AIR SPEED INDICATOR -.- *MAGNETIC COMPASS Wiley Flares 


INCLINOMETER © *Extra Equipment * NAVIGATION LIGHTS 


| PIONEER INSTRUMENT COMPANY a 
754 LEXINGTON AVE.BROOKLYN NEW YORK 
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\ \ JHEN Captain Frank M. Hawks hurled the 
TEXACO Number 5 from Los Angeles to New 
York AND BACK in 36 hours, 48 minutes, 48 seconds, 


he smashed all transcontinental records. Modestly dis- 





counting his own iron nerve and navigating skill, he PE! og 
credited his succes to “a fine ship, plus good gasoline and 
“499 : . . ° Superintendent of Aviation 
oil.” As on his other record-breaking flights, Captain Division, the ‘Texas Company, 
Hawks used TEXACO Aviation Gasoline and TEXACO consultation regarding , Ib 
catin: n . 


Ai 1 Oil His services will assure you 
irp ane ° the advantages of the best 
modern practice in scientific 
lubrication with Texaco 
Products for aviation pur- 

poses, 


THE TEXAS COMPANY 


TEXACO 


Ge) AVIATION GASOLINE AIRPLANE OIL 


THANK YOU for mentioning AVIATION 





AVIATION 3 
July 20, 1929 








KCONOMY 


with greater 
speedXpower 


The oil consumption in an Axelson Engine is con- 
siderably less than in any other motive power in 
the 150 H.P. class. For instance—from Wichita 
to Los Angeles—1900 miles—on 3 pints of oil—an 
average run for an Axelson. The lubrication sys- 
tem is an exclusive Axelson development. And 
with the economy in oil there are other impressive 


savings in upkeep cost. Literature upon request. 
Approved—U. S. Type Certificate 16. 


Axelson Aircraft Engine Co. 
General Offices and Factory: 
Corner Boyle Avenue & Randolph St., Los Angeles, Calif. 
(P. O. Box 337) 








AXE LSON aE AGINES 
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LAW - KNOX Galvanized STEEL 
HANGARS are the result of special- 
ized engineering research to determine the 
most economical type of hangar construc- 
tion to fill all requirements of airport or 
landing field. 
Over twenty years’ experience in the con- 
struction of Standard Steel Buildings has 
resulted in Hangars which are— 
1. Made from stock units, easily erected, enlarged, 
changed in shape or moved as occasion requires. 
2. Firesafe. 
3. Weathertight and easily heated. 
4. Furnished with any type of swinging, sliding, or 
folding doors. 
5. Low in first cost and extremely low in mainte- 
nance. 
Send for fully descriptive literature. 


BLAW-KNOX COMPANY 


647 Farmers Bank Bidg., Pittsburgh, Pa. 
Offices and Representatives in All Principal Cities 
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Curtiss-Robertson 
choose three of 
Cook’s Finishing Specialties 


for their famous Robin planes 


cena up another victory for Cook’s Finishes! Cook’s Dope-Proof Varnish is an excellent finish- 
This time with the famous Robin planes built by ing varnish for the entire wood structure whether 


the Curtiss-Robertson Company of Anglum, Mo. fabric covered or not. 

All the Dope-Proof Aluminum Metal Primer, Cook makes other fine aviation paints too. 
all Dope-Proof Varnish and all Pyroxylin Metal There’s Cook’s Chilinol (Chi-lin-oil Interior Tube 
Primer used on Robins are of Cook manufacture. Coating) a full bodied, quick drying priming 
And the reasons are obvious! varnish that withstands exposure 


indefinitely. Also Cook’s Dope, fine 
Armorcote Color Fabric Finishes 
which will not crack and will retain 
their elasticity permanently. Also, 
of course, a complete line of Airport 
Maintenance Paints. 


Being dope-proof, Cook’s Dope-Proof 
Aluminum Metal Primer for spraying 
the steel tubing of the entire fuse- 
lage, eliminates an extra dope-proof- 
ing coat and reduces ship weight. ! 


Cook’s Pyroxylin Metal Primer, a 
durable, tenacious undercoating for 
metal parts to be lacquered or 
enameled, being less than one-third 
as heavy as ordinary oil-type primer, give you complete information about 
any phase of airplane finishing. 


Would you like to know more about 
any of these finishes? It will please 





us if you’ll drop us a line and let us 


further reduces ship weight. 








(Ook Paint & VARNISH (OMPANY 


Aviation Division: 2426 North Broadway, St. Louis, Mo. 
FACTORIES AT KANSAS CITY, ST. LOUIS, FORT WORTH, HOUSTON, CINCINNATI 
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GREATER PAYLOAD... 
THAT’S FAIRCHILD “71” 


AVOID THE WASTE OF FLYING BIG 
SHIPS ONLY PARTLY FULL 


N thetransport field, Fairchildhasdemonstrated, through 
a seven-place Fairchild ‘“71,”’ that it is more economical 
and profitable to operate several of these units as against 
a single, bulkier twelve or fourteen place transport ship. 
And it means less original investment. 

But that is only one of the advantages. 

Flexibility in flying equipment makes it possible to adapt 
service to traffic demand. It permits of following the best 

_ transportation practice of adding “‘sections’’ as they are 
needed. It insures maintenance of regular schedules. 

Finally, 1t avoids the waste of having to fly big ships 
only partly full. 


AAA AAA AAAAAAAAA AAA AAAAAAAAAAAAAAAAAAAMAMMAAMAAAAAAA 


Fairchild Airplane Manufacturing Corporation, Farmingdale, L. I., New 
York.Plants: Farmingdale, N. Y.; Hagerstown, Md.; Longueuil (Montreal), 
P.Q., Canada. District offices: 332 S. Michigan Ave., Chicago; 2102 N. Har- 
wood Ave., Dallas; 224 E. 11th St., Los Angeles. In Canada: Fairchild 
Aircraft Ltd., 505 Confederation Bldg., Montreal, P. Q. 
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How well Fairchild solves the problem for transport 
operators, the demand for Fairchild airplanes testifies 
more eloquently than anything we could say. 





The experience of operators—to name only a few—as 


Akron Air Service Inter-Provincial Airways, Ltd. 
Bell Telephone Laboratories Interstate Air Lines 
Braniff Air Lines LaCrosse Aviation Co., LaCrosse, Wisc. 
Brock & Waymouth Lionel T. Barneson, Los Angeles, Cal. 
Canadian Transcontinental Ludington Flying Service 
Chilean Airways C. E. Moran & Co., Washington, D. C. 
Cia Mexicana de Aviacion Northern Aerial Minerals Exploration, Inc. 
Coastal Airways Pan American Airways 
Colonial Air Transport Peruvian Airways 
Colonial Flying Service Pickwick Airways 
Dept. of National Defense, Canada Pittsburgh Aircraft 
Dominion Explorers, Ltd. Roosevelt Flying Corp. 
Edward Lowe Motors, Inc. U. S. Dept. of Commerce 
San Francisco, Cal. Universal Aviation Corp. 
Government of Chile Yellow Cab Airways 


is after all the best evidence of the profit to be made 
in operating Fairchild ‘‘71.’’ Ask ariy of these opera- 
tors. Or write us. 


FAIRCHILD 
AIRPLANES 


DAAAADAAAAAAAAAAAAAAAAAAAAAA AAA AAA 
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T H E OUTSTANDING SPOR T AN D 
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UT the Whittelsey Avian through 

its paces. Not with the conscious 
effort of a ‘‘show-off’’ but with the 
supreme ease of a born aristocrat this 
famous light plane responds to every 
wish and whim of its pilot. 


From the moment you give it the 
gun until it floats into a gentle 
three-point landing, propeller still, 
stick dead, the Avian gives a flying 
performance that is a happy combi- 
nation of stability, ease-of-han- 


dling, speed, durability and safety. 


It’s the creation of genius. It must 
be. For since it first took to the air, 
more than six years ago, to write in 
the sky-lanes of the world a glorious 
history of achievement, many de- 
signers have attempted to duplicate 


- the Avian. They have copied it line 


for line, angle for angle. Still, the 
Avian remains the choice of the ex- 
perienced pilot—as a ship in which to 
train the fledgling, as a ship to fly 
for sport. 


1. You can’t take it off the front 
porch. But no light plane is quicker 
to lift its nose into the air and leave 
the ground behind. By the same 
token, you can land the Avian in any 
pasture of decent size. 


And from take-off to landing the 
Avian will give you the most com- 
fortable, satisfying flight. 


Among the features that make the 
Avian the most suitable light plane 
for day-in and day-out flying —whether 
training or touring—are: 


saFETY: With 8 the factor of 
safety the Avian is one of the most 
popular planes for sport and training. 
Airworthiness permits aerobatics at a 
total loaded weight of 1450 pounds, 
normal flying at a weight of 1600 
pounds. The Avian, pilot, passenger 
and 50 pounds of cone weigh 
1410 pounds. 


2. Slotted wings (Handley-Page) 
make a spin practically impossible. 
And statistics show that the accidents 
due to spins exceed in number those due 
to all other mechanical difficulties and 
human mistakes. This safety feature 
also allows the landings of the Avian 
at slower speeds. 


ECONOMY OF OPERATION: Fuel 
consumption 20 miles per gallon and 
oil consumption 500 miles to the 
gallon. 


EASE OF MAINTENANCE: Most 
working parts being fitted with lubri- 
cators, indicate the ease with which 
the Avian can be maintained. The 
engine is at comfortable height from 
the ground for purposes of adjust- 
ment. Engine cowling can be de- 
tached in a few moments. 


The whole of the fuselage is 1. 
rated from the power unit by a fire- 


proof bulkhead. 


3. comMFORT: The cockpits of pilot 
and passenger are roomier and more 
comfortable than usual. Occupants 
are protected by adequate wind- 
screens. The luggage compartment 
behind the pilot’s seat is large enough 





to accommodate two full-sized suit- 
cases, tools, spare tire, etc. 


4, EASE OF HANDLING: One person 
can fold or spread the wings un- 
assisted. When wings are folded one 
person can easily lift the tail and 
manoeuver the machine without effort. 
The wide track of the undercarriage 
and the steerable tail skid male 
taxying easy. 


When the wings are folded the 
Avian occupies a space only 91% feet 
in width (1-3 its width when wings 
are spread). It can be garaged in any 
ordinary shed. 


For training purposes the Avian has 
a dual control. For sport flying the 
control column in the front cockpit 
can be removed and the rudder-bar 
disconnected. 


Records it holds. — First solo flight 
England to Australia . . . Fastest time 
England to Australia . . . Longest 
flight ever made in a light plane. . 
Longest solo flight ever made. . . 
Fastest time England to India. . 
First non-stop flight, London to Rome. 


Write for information. If you are 
interested in the Whittelsey Avian as 
 papproren or if you plan the conduct 
of a training school, write us. We 
will gladly forward complete and 
detailed information concerning this 
light training and sport plane. Its 
price is $4995 flyaway or F. O. B. 
Bridgeport, Conn. Whittelsey Mfg. 


Company, Dept. G-5, General Office 
and Plant, Bridgeport, Conn. 





MONEY TO BE MADE—We are completing national 
distribution and arranging representation in the lead- 
ing aviation centers of the country. Interested and 
responsible parties are invited to write for further 
information concerning sales plan and territories 
available. Whittelsey Mfg. Co., Bridgeport, Conn. 


IN ENGLAND 


WHITTELSEY 
Avi A® 


IN AMERICA 





TRAINING 


PLANE O F 


H E WORLD 
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It Takes a LOCKHEED to Beat a Lockheed? 


EFORE the onslaught of the swift Lockheed Air Express, piloted again by Captain Frank Hawks, 

two transcontinental records fall! From New York to Los Angeles, and from Los Angeles back 
to New York in little more than 36 hours flying time! A new record from East to West; a new record 
from West to East, and both made with Lockheed! It is expected of Lockheed to set new records, for 
every Lockheed is a champion. Its fighting heart, its tremendous strength and its speed increasing 
lines make streaking speeds possible with utmost safety! And now, when a new transcontinental 
record is set, Lockheed will set it, for more than ever before is demonstrated....It Takes a LOCKHEED 
to Beat a Lockheed! 


Lockheed Aircraft Company Los Angeles, U. S. A. 
xpress, Approved Type Certificate No. 102 


LOCKHEED 


Schlee-Brock Aircraft Corp., General Sales Representatives, Detroit, Mich. 
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The Mail Must Go 


Passengers Must Be Flown in Safety 













The air transportation of passengers in safety to- 
day equuis in importance the rapid and safe 
carrying of the mail. The same factors of depend- 
ability are — ed, including the use of a gas- 
oline especially adapted to high compression, 
radial engines. 


Phillips Aviation Gasoline, now in its third suc- 
cessful year of manufacture, is characterized by— 
I easy starting; more engine revolutic”s per min- 
oi ~ 555) ute; more economy of operation; more power; all 
because of BETTER DISTRIBUTION TO ALL 
| sf CYLINDERS. 


Phillips Aviation Gasoline is used by air mail 
+ contractors, and by a steadily increasing n 
of passenger transport lines. 
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Available at many airports. 


Paulie 


PHILLIPS PETROLEUM CO. 
BARTLESVILLE, OKLAHOMA 







Re “ 


Copyrighted 1929 
Phillips Petroleum Co. 

















NATURAL GASOLINE FOR CONTROLLED VOLATILITY 
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Here is a partial list of manu- 
facturers using Stromberg 
Carburetors as standard 
equipment: 






135 manufacturers use Stromberg 
carburetors as standard equipment. 
This impressive list, shown here, con- 
tains representative firms in every line 
of industry where motors are used. 


These firms KNOW that Stromberg 
superior performance is the result of 
the highest type of carburetion en- 
gineering, the finest workmanship, 
the best materials procurable. 


They recognize real merit and are 
willing to pay for it. 


STROMBERG MOTOR DEVICES CO., 58-68 E. 25th Street, CHICAGO 
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AIRCRAFT 
Aircraft Engine Corp. 
The Alliance Aircraft Corp. 
Allison Engineering Co. 
American Cirrus Eng. Co. 
Axelson Machine Co. 
Continental Motors Corp. 
Curtiss Aero & Motor Co, 
Fairchild Caminez Eng. Corp. 
Kinner Airplane & Motor Corp. 
Lambert Aircraft Co. 

(formerly Velie Motors Corp.) 
LeBlond Aircraft Engine Co. 
Lycoming Motor 
MacClatchie Manufacturing Co. 
Michigan Aero. Engine Corp. 
Navy Department 
Pratt & Whitney Aircraft 
O. E. Szekely Corp. 

War Dept.—Air Corps 
Warner Aircraft Corp. 
Wright Aero Corp. 


ONT] 


AUTOMOBILES 


Chrysler Corp. 

Continental Motors Corp. 
Cunningham Son & Co 

Dodge Bros. Corp. 

(Lincoln) Ford Motor Company 
H. H. Franklin Mfg. Co. 

Hupp Motor Car Corp. 

Jordan Motor Car Co. 
Locomobile Co. of America, Inc. 
Marmon Motor Car Co. 
Peerless Motor Car Co. 
Pierce-Arrow Company 

Sayers Scoville Co. 

The Studebaker Corp. 


MARINE 
Consolidated Ship Bldg. 
Sterling Engine Co. 


TRUCKS, TRACTORS, ETC. 


Acme Motor Truck Company 
The Autocar Company 
Brockway Truck Co. 

Climax Engineering Co. 

The Four Wheel Drive Auto Co. 
Graham Bros. 

Hercules Motor Corp. 

Indiana Truck Corp. 
International Motor Co. 
International Harvester Co. 

Le Roi Company 

Lima Locomotive Works 
Maccar Truck Co. 

Minneapolis Steel & Mach. Co. 
Minneapolis Threshing Machine Co. 
Sanford Motor Truck 

Schramm, Inc. 

Selden Truck Co. 

Stewart Motor Corp. 

Waukesha Motor Co. 
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lyre 


Leave This Invisible 


Passenger Behind... 





scent on multi-motored 
anes as well as those 
with single power plants. 


Cardinal Points 
of the PHY-LAX 
Fire Extinguisher 


1. Construction embodies the 
finest materials and work- 
manship. 

2. Device is compact in each 
detail and does not in- 
fringe on the pilot’s space. 

. Weight, including tubing, 
only 12'% lbs. System is 
installed in new construc- 
tion or can be installed in 
planes already built. 

4. Provides positive fire pro- 
tection for the motor, fuse- 
lage, cabin and wings. 

5. Capacity adequate for 
planes of largest size. 

6. Operates automatically, 
augmented by hand-pump 
when needed. 

7. Positive, instantaneous 
operation. Not affected by 
weather or temperature. 

8. Fire extinguishing chem- 
ical used, smothers fire 
instantly. 

9. Sprinkler leads direct to 
strategic points of each 
motor, including carbu- 
retor and oil sump. 

10. Has met every test and 
proved its positive op- 
eration under all con- 
ditions. 


nw 











No fire hazard rides the plane 
equipped with Pay-Lax—the 
amazing fire extinguishing sys- 
tem which instantly smothers 
the first licking flame. 

Puy-Lax is to the airplane 
what the automatic sprinkler is 
to buildings—an alert sentinel 
that effectively stops fire. 

Puy-LAx provides a series of 
sprinkler heads, strategically 
placed about the motor and 
plane, which automatically re- 
lease a flow of smothering chemi- 
cal the moment fire breaks out. 


This chemical is supplied 


through copper tubing from a 
cylinder mounted in the cock- 
pit, and operates automatically, 
as well as by hand pump when 
needed. No fire, however hot 
or quick, can withstand for a 
moment the instantaneous effec- 
tiveness of this fluid. 

There is a PHy-LAx installa- 
tion for every type of motor and 
plane—at the uniform, moderate 
price of $70 complete. Indeed, 
the lowest cost insurance for the 
highest form of absolute fire pro- 
tection. Full particulars will be 
mailed on request. 


AERO SUPPLY COMPANY 
COLLEGE POINT, LONG ISLAND, NEW YORK 
Distributors for Unrrep Srates — Canapa — Mexico 


HY-LAX 


THE AUTOMATIC FIRE EXTINGUISHER FOR AIRPLANES 
North American Rights Controlled by 


COMMAND-AIRE 
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SOCONY IS “OFFICIAL” 
AT SPRINGFIELD AIRPORT 


LEVEN planes regularly stationed at the 
E Springfield, Mass., Airport use Socony prod- 
ucts. The fact that Socony Aviation Gasoline has 
been the official gasoline ever since the port was 
opened a year ago speaks for its quality. 


Socony Aviation Gasoline and Aircraft Oils are 


LowE Lt Bay es, chief pilot of Eastern States Aircraft Corporation, flying over Springfield, Mass., in his Socony powered Command-Aire. 


readily available at airports throughout New 
York and New England. Uniform in quality, they 
are designed for flying under the most exacting 


conditions. 


SOCONY 


REG. U. S. PAT. OFF. 


AVIATION GASOLINE +: AIRCRAFT OILS 


STANDARD OIL COMPANY OF NEW YORK 
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| Safe Haven_~- 


Knowing pilots spot the sign and pick out the airport where Naturaline is sold. It 
is assurance of the best accommodation and the best fuel. 


Naturaline distribution is now widespread. During the past year the Naturaline 
plane, a Buhl Air Sedan, has flown the air ways of America giving the franchise that 
provides for proper distribution of this outstanding fuel. 


Where can I get it” is no longer the question. “Take on Naturaline, you'll get off 
quicker, fly faster and find it better” is advice now given by experienced pilots. 


Many of the outstanding mail lines, transport companies and airport operators use 
Naturaline exclusively because of the following advantages: It starts quicker. 
Fuel consumption is less. Its power output is greater. The im- 
proved motor performance is marked. It is lighter in weight. 
It reduces the cost of motor over-haul. 


NATURALINE COMPANY 
OF AMERICA 
Chestnut & Smith Bidg. Tulsa, Okla. 
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A Big Plane 


in STABILITY and FLYING 
Characteristics 





|e am has combined in acom- 

pact, economical, two-place 

monoplane the inherent stability, ormance 
y 


and flying characteristics previously found 
only in larger and heavier planes. 


It is a fact that the unusual and exclusive 
wing design of the Davis V-3 Monoplane 
achieves a degree of inherent stability—even 
in rough weather—far beyond previous light 
plane experience. 


It is a modern plane in every detail—so 
soundly engineered, and so sturdily con- 
structed that operating and maintenance costs 
are reduced to the minimum. 


Read the performance data summarized 
below. Then you will understand (as well as 
anyone can until they 
have actually taken 
the stick) why the 59965 
Davis V-3 Monoplane 
is an ideal plane for | Flyaway at field 




















student training, and Complete 
for the man who | with LeBlond 60 H.P. 
wants a plane for per- Radial Engine 









amcrart 
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sonal use. Write for 
complete information. 





Many rich territories are still open. Responsible 
dealers are invited to write for complete details of 
the Davis Franchise. 


DAVIS AIRCRAFT CORPORATION 
Richmond, Indiana 














PERFORMANCE (Actual) 
I sis nse eadnnnernecsesteseresen 10,000 feet 
Nc cso er rudsteddertactaetdecenwen 95 M. P. H. 
ERs cn «0 civaccadenecereeseseeeeen 38 M. P. H. 
A \ } ] S EE AO ere er 80 M. P. H. 
BS Gded kc Kcbeeew das bude xdeeeduns 700 ft. per minute 
Fuel Consumption at Cruising Speed... .434 gallons per hour 
Gives i sesccessyscrestacnnees 350-400 miles 


MONOPLANE 


A TWO-PLACE HIGH-WING MONOPLANE—‘THE AMERICAN MOTH? 
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Another Wonderful 
FLIGHT ENDURANCE 
RECORD 


made by Reinhart and Mendell in their 
biplane “Angeleno” powered with a 
single Wright Whirlwind engine on 
which Scintilla Aircraft Magnetos are 
standard equipment. : 


od 
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SCINTILLA 
AIRCRAFT MAGNETOS 


have again proved their stamina in this rec- 
ord-making flight emphasizing more than 
ever their dependability. 


The record of the gruelling flight of the 
‘‘Angeleno” speaks convincingly of the thor- 
oughness with which each Scintilla Magneto 
is inspected and tested before leaving the 
plant. 


They are selected because of their: 
Dependability—Simplicity 
Accessibility 


Scintilla Aircrafi 
Magnetos can be 
obtained for engines 
of from one to eight- 
een cylinders. 


The majority of mod- 
ern American Aero- 
nautical Engines are 
equipped with Scin- 
tilla Aircraft Mag- 
netos. 





SIDNEY - NEW YORK 
Contractors to the U.S. Army and Navy 
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Sixteen thousand hours 


of THORNE T “power 





HE international fame of the Pratt & Whitney ‘Hornet’ engine rests 
upon millions of miles of dependable flying power. 


To illustrate: One transport operator ... flying thousands of miles 
on schedule, day and night, with passengers, mails, and express... 











makes this report of 44 **Hornets”’. 


In 16,757 hours of total operation to date, the 44 ‘‘Hornets”’ have flown a total of 
1,709,200 miles. The average number of flying hours per engine has been 38034. The 
average number of miles per engine is 38,836. The average hours for the six engines 
longest in service is 876. The average number of miles flown by these six engines to 


date is 89,352. 


This record should be significant to those seeking the speed, comfort, safety that come 


from “‘power in reserve”’. 


THE 
PRATT & WHITNEY AIRCRAFT CO. 
HARTFORD - - - CONNECTICUT 
Division of United Aircraft &Transport Corporation 


Manufactured in Canada by The Canadian Pratt & Whitney Aircraft Co., Ltd., 
Lengueuil, Quebec; in Continental Europe by The Bavarian Motor Works, Munich. 


Wasp & Hornet — 


GNGINES 
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Air Regulation 


HE AIR COMMERCE ACT of 1926 was the 

first definite step in the Federal regulation of air- 
craft and aircraft operation in these United States, and 
although there are those who have wailed to the skies 
that the industry is being stifled with “over-regulation,” 
had it not been for that Act we would today undoubtedly 
be in an extremely hectic state of affairs and faced with 
peril of stagnation in the industry. 

It is quite possible that there are existing air regula- 
tions that annoy the major portion of the industry, and 
which were primarily enacted to be aimed at the erring 
few. No doubt there are provisions that could with 
advantage, be modified or stricken from the books. Yet, 
it should be realized that there was no precedent for 
aeronautical law and regulation, and that it has been 
necessary to proceed by trial. 

Taking all in all, the Regulations Division of the 
Aeronautics Branch has performed an exceptionally fine 
job in the time allowed. That job is not finished, nor 
will it ever be finished. Practically each new dawn brings 
need of regulation for some new or entirely changed 
phase of aeronautics. As an example, the recent inau- 
guration of trans-continental air-rail service has brought 
up the problem of regulation covering the operation of 
other aircraft over the route of the coast-to-coast service. 
Where is there a precedent upon which regulation can 
be based to determine air space rights for the airline, 
similar to railroad track boundaries? Should the airline 
or the individual state aviation committee set the landing 
fee figure for planes landing on the airlines’s airports, 
particularly if they happen to be leased from or donated 
by the local municipality ? 

There are indeed, a hundred and one regulations that 
would have to be enacted and amended before all the 
rough edges could be rubbed away. We shall continue 
to hear complaint after complaint, many of which will 
be completely justified. If ground tor tnem all could 
be removed we would be eternally grateful to the 
“miracle man,” but unfortunately, in air regulation as 
in many other things, the millennium is still far away. 
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While awaiting it, our best recourse is to give the regu- 
lating bodies the complete cooperation that they rightfully 
deserve. We reserve the right to disagree with them. We 
shall criticise from time to time, and we believe that 
they welcome criticism based on a desire to help. But 
instead of selecting which regulations we shall follow 
and which we shall not, let us cooperate loyally in carry- 
ing out the entire lot until better substitutes are brought 
to light. Too much regulation may indeed stifle prog- 
ress, and too little regulation may bring about an even 
more disastrous result, but haphazard compliance with 
regulations may be worse than no regulation at all. 


A 


Mendell and Reinhart 


E HAVE previously expressed the opinion 

that the technical profit from duration flights 
with refueling, and from various other attempts at 
record-breaking, would be much increased if the builders 
of planes and engines would conduct them themselves. 
We have declared the view that the aircraft industry has 
little to gain from a wave of enthusiasm for refueling 
and an indefinite multiplication of such flights. 

We have no desire to modify those expressions, but 
they do not in the least detract from our admiration for 
the really remarkable performance of the Angeleno and 
her two pilots. It would be impossible to let that pass 
without comment. 

The flight sets up one of those figures which serve 
as landmarks in the history of record-making. Like the 
first man to fly at three hundred miles an hour and the 
first one to reach (many years ago) an altitude of ten 
thousand feet, the team which first remained in the 
air for ten unbroken days and nights is assured of last- 
ing fame. 

The engine more than confirmed the expectations 
justified by the past record of the type. Even.246 hours 
of flying did not develop the full limits of its capacity, 
Its performance is a dramatic evidence of the progress 
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that has been made since, only a dozen years ago, fifty 
hours of intermittent running between overhauls was all 
that could be expected. It is a tribute to the courage, 
persistence, and far-flung ambition of the engine de- 
signers and builders and the officers of the naval and 
military services who insisted, not long after the war, 
that power-plant durability was not merely to be in- 
creased by short and occasional steps but was to be 
doubled and quadrupled without delay. 

The airplane did its part, and when it finally gave way 
it was only the abnormal conditions of refueling that 
were responsible. It is the crew’s own share in the record, 
however, that is most astonishing, for we have learned 
to count on great things from engines and planes. To 
spend 246 consecutive hours behind a roaring engine, 
half of it at the controls, the time off duty repeatedly 
broken by the anxious business of refueling and taking 
on supplies—that constitutes a real test of human en- 
durance. As usual the human organism showed itself 
possessed of unanticipated resources. 

Nothing is further from our minds than to discourage 
record-breaking. We thoroughly believe in records as 
an index of progress and as trade publicity. We do, 
however, suggest that any group planning to break this 
one should devote themselves to the perfection in detail, 
with much preliminary practise, of an improved refuel- 
ing technique, and that they should start only under 
conditions justifying a reasonable expectation of being 
able to remain aloft for at least two weeks. 


A 


“First Stop San Francisco! 


ASSENGERS upon air lines are not eager to 

participate in breaking records. The technical 
details of the process by which they reach their destina- 
tion matter little to them. They want to travel safely, 
speedily, economically, and comfortably, and most of 
them want nothing more. 

These essentials are best combined by breaking the 
journey, where the nature of the route flown permits, 
into stages of from two to four hundred, or certainly 
not more than five hundred, miles in length. Upon 
that point theory and practical experience are fully 
agreed. Beyond that length of non-stop run, the sacri- 
fice of pay load in favor of fuel cuts into economy so 
badly that the saving of time cannot compensate. 

The idea of the non-stop flight exerts a curious at- 
traction. There is something romantic about the notion 
of carrying ordinary passengers from the Atlantic to 
the . Pacific. coast, or from North to South America 
without any halt. But romantic appeal is an unstable 
foundation for the transportation enterprise. Economy 
and efficiency are much to be preferred as cornerstones. 

There are some ;areas in which eight hundred or a 
thousand miles ‘must be covered without stop because of 
impossible local conditions. . There are long. over-water 


! 
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routes without possible landing places upon which it is 
desirable to provide service. In the vast majority of 
cases, however, it is perfectly feasible to break the journey 
at intervals of three or four hours. To do so is more 
economical. It is actually pleasanter for the passengers, 
who have a chance to get out and move about. It 
lengthens the total time of the journey by a few min- 
utes at most. To fail to take advantage of such oppor- 
tunities for intermediate landings is sheer waste. 


VA 
An Air Mail Anniversary 


UST ABOUT three years ago this time, the last 

of the original group of private air mail contractors 
were getting under way—a very advanced experiment in 
the field of air transportation. It was such an experi- 
mental effort, in spite of facts and figures derived from 
Post-Office Department operation of the transcontinental 
trunk line, that the predominant emotion as each new 
line was dedicated was mostly tenacious faith. - 

During some of the lean periods which followed, this. 
faith was put to severe tests. Now that these lines are: 
paying their way or are about ready to jump, over to 
the blue side of the ledger from the red side, and inas-_ 
much as many other operators subsequently have joined - 
the ranks of the original group, it is obvious that faith 
has been triumphant. 

This is not to say that launching these so-called feeder 
lines was a leap in the dark, a bit of inexperienced. 
blind flying, so to speak. Had this been so a “crash’* 
would have been the logical outcome. In most cases confi- 
dence in the air mail contract system was buttressed by 
experience in military or independent flying and the 
precedents to be derived from operations of the old 
transcontinental. 

And to this may be added one of the deepest secrets 
for the auspicious record of the three years—the willing- 
ness on the part of the operators to learn well the lessons 
taught by the days and nights of feeder line develop- 
ment, which included episodes often well rating classifi- 
cation as heartrending. Carrying the mail on schedule 
over airways in various stages of perfection and in diff- 
cult weather, produced innumerable new problems and 
the solution called for considerable adaptation. 

It is all part of the absorbing history of air mail, how 
types of aircraft have been evolved to perform the spe- 
cific job assigned, how night flying and operation through 
severe handicaps of unfavorable weathef have been ad- 
vanced, how radio communications and direction appara- 
tus have been brought into use, and how the public has 
gradually been “sold” the idea of the service. 

Not the least of the difficulties was the last. It consti- 
tuted a new departure for aviation, and the degree to 
which it has been conquered is one of the most impor- 
tant factors contributing to the present status of the. 


lines. In fact, public patronage is essential, and the. 
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groundwork in that direction became as important as the 
operations in the air. In convincing the public that it 
should use the air mail, the companies achieved an in- 
valuable national by-product, which is being designated 
as “air-mindedness.” 

As the first three years are being rounded out we see 
the original twelve contract mail routes operating in 1926 
extended to twenty-four. -From a daily mileage of 
about 16,000 mi., operations have been extended to 
about 36,000 mi. daily, the greater part being flown at 
night. So successful has the private contract system 
been that even the transcontinental run has been turned 
over to civilian companies, and its schedule has been 
doubled. 

The story, of course, is still in its early chapters. 
Standing on their newly acquired foundation of air mail 
experience, most of the companies are planning for, or 
already are developing, air passenger service,—the ulti- 
mate goal of air transport. The “experiment” has 
become an indispensable element in the economic life of 
the country, and it sweeps onward into the fourth year of 
its existence still motivated by faith, but faith now 
stronger and much more widely shared. 


1 


Steel 


HERE ARE national fads and fancies in aircraft 

design. The British government for years could 
see no virtue in welded steel fuselages. One country 
rejects the idea of the cantilever monoplane, while an- 
other will have nothing else. One is quick to adopt the 
air-cooled engine, another resists the innovation to the 
last gasp. 

In the United States many manufacturers still cling 
to wooden wing structure. Others, as yet fewer in 
number but making up in enthusiasm for their choice 
what they may lack in volume, have turned whole- 
heartedly to duralumin. A 
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and performances of British planes with those/of other 
nationalities, that steel strip possesses any general inherent 
advantage over the best of the alternative materials of 
spar construction. There is, however, every reason to 
believe that for certain types of design and certain wing 
sections the steel strip can prove itself superior to all its 
rivals, as for other particular cases it is definitely inferior. 
Its possibilities should be explored in America. It has 
made a good enough record in Europe to make it unde- 
sirable that we continue to depend solely on second-hand 
evidence regarding its capacities. 

The value of a constructional material cannot be judged 
solely in terms of weight for a given strength. Theory 
tells an incomplete story. The special weakness of strip 
steel as a spar material is its extreme sensitiveness to 
local damage. A tiny dent may be responsible for secon- 
dary failure at far below the intended strength. Another 
handicap under which it works is the relative, and often 
extreme, complexity of fitting design. 

There are counterbalancing practical advantages. 
Spars perfectly constant in form throughout their length, 
assembled with rivets placed in straight lines on a con- 
stant spacing, are ideally adapted for efficient production 
in really large quantities. Whereas welding inevitably 
requires the skill and judgment of a trained operator, 
the assembly of riveted spars can be made virtually auto- 
matic, as the riveting of the seams in the metal-clad 
airship now building near Detroit already has been. The 
workman has only to keep the material feeding truly 
into the machine 

The introduction of rust-proof steels heightens the 
interest of steel wing construction. Resistance to corro- 
sion is a key point in the choice of metals for aircraft 
service. Twenty years ago “stainless” steel was hardiy 
even dreamed of. It has now gained so important a 
place, thanks to the researches of Sir Robert Hadfield 
and the Krupp firm and others here and abroad, that 
it will play a large part in the highest building now 
under construction in New York. Not yet employed in 
regular aircraft service, experiments on its fabrication 

have been carried to the 





very small group indeed 
have experimented with the 
idea of welding up spars of 
alloy steel. Not a single one 
has made serious trial of a 
form of construction that has 
become almost universal in 
Great Britain in the last few 
years, and that is being ably 
described by Mr. W. H. Say- $ 
ers in a series of articles of 
which the second appears in 
the current Aeronautical En- 
gineering Section,—the as- 
sembly of spars out of thin } 
strips of steel of very high 
strength. 

There is no evidence, from 
a comparison of the weights - 


the preceding issue. 





EGINNING with this issue, the edi- 

torial text pages of AviATION and the 
advertising pages will be separately num- 
bered. The advertising pages will begin at 1 
in each issue, while the numbers of the text 
pages will pick up where the text ended in 
Page 162 was the last 
page of text in the July 13th issue and the 
first page of this. issue is therefore 163. 
Those readers who bind their copies of 
AviaATION will welcome this change as it will 
enable them to bind compactly only the edi- 
torial text pages of the magazine and will 
afford an unbroken sequence of page num- | 
bers throughout an entire volume. 


point of making it quite prac- 
ticable for spar work on 
which there is no welding to 
be done. 

The American aircraft in- 
dustry, taken as a_ whole, 
cannot afford to overlook any 
’ methods or materials which 
have been so successful else- 
where as to encourage their 
continued use by competent 
constructors. To turn to 
steel strip. spars at the ex- 
pense of abandoning present 
practices would be worse 
‘than foolish. It is a much 
less serious error, but still 
it is unwise to neglect their 
possibilities entirely. 














lk OLLOWING the recent popular wave of enthu- 

siasm for flying, aircraft manufacturers have 
performed wonders in placing new plane designs on a 
quantity production basis in an attempt to meet the de- 
mand. The Lockheed factory, for instance, built only 
three planes during 1927, yet was able to build and deliver 
50 planes during 1928, and according to present produc- 
tion schedules will turn out at least 200 planes during 
1929. Similar production records have been established 
by a number of other companies to give this country a 
total production for 1928 of about $27,000,000 worth of 
commercial aircraft. 

Now with all the established factories stepping up 
production, and with many new factories preparing to 
build planes in quantity, the 1928 production figure can 
be doubled during 1929, provided that there proves to 
be a market for this number of aircraft. The big prob- 
lems now worrying aeronautic executives are these: 
Has aircraft production outsiripped the present capacity 
of the market? Have we already reached a temporary 
saturation point? 

The above questions are rather broad when we con- 
sider the many types of aircraft now manufactured, and 
the fact that some planes now being built may have a 
very restricted market which is soon exhausted. Also, 
with the rapid progress in design, new types may destroy 
the market for many craft now popular. While there is 
probably a slackening in the demand for some types of 
aircraft at the present time, we think, here at the Lock- 
heed plant, that the immediate market for certain spe- 
cialized types of planes has barely been scratched... 

From the time that this enthusiasm for flying started 
in 1927, up to now, planes have been bought, not sold, 
and anything which would fly was considered a mar- 
ketable airplane. With present production schedules, and 
with the public rapidly becoming educated as to what 
constitutes a good airplane, I believe that it will be neces- 
sary from now on to sell airplanes, and what is of greater 
importance, to build airplanes to sell. That is to say, 
planes must be designed with a certain type of purchaser 
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i ACLOTS IN THE 
CABIN PLANE 


MARKET 


By Sam BrREDER 
Sales Manager, Lockheed Aircraft Company 


in mind, and must be built to meet the anticipated re- 
quirements of that purchaser in every detail. After all, 
it is an economic waste to sell a man something, by clever 
salesmanship, that will not satisfy him. On the other 
hand, if a product is fundamentally right it is only 
necessary to acquaint the prospect with its abilities and 
he will not have anything else. 


| oma manufactured article has a certain definable 
market and a certain limited number of important 
sales points. Therefore, every manufacturer must be able 
to outline his market, must establish a definite attitude 
toward the potential buyers of his product, and then 
must build and sell his merchandise so as to hit the 
bulls-eye of his defined market. 

In the past there has been a rather disordered condi- 
tion in the aeronatuic industry regarding the manufac- 
turer’s attitude toward his market. Many manufacturers 





A view of the cabin interior of a Lockheed “Executive” 
looking toward the rear 
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have been content to let peo- 
ing any real effort to build oe a 
up a sales and service organi- 
zation for the future. Other manufacturers have sac- 
rificed present sales and production while they have 
experimented and sought to develop planes for the future 
market. Here in the Lockheed factory we are sure that 
we have something of great value to the present market 
and have bent every effort toward developing an organi- 
zation that could specialize the construction of our planes 
to meet every possible requirement of the purchaser. At 
the same time a country-wide distributor organization of 
the highest and most permanent character has been built 
up in order to insure genuine sales service and also con- 
tinued service on planes in use. Along with this effort 
to serve the present buyer we have been able to introduce 
many improvements in design and construction which 





Another view of the cabin of an “Executive,” showing 
the portable typewriter and stationery file 


The Pratt & Whitney “Wasp” powered, Lockheed 


ple buy planes without mak- “Vega” monoplane which made the recent flight 
to Juneau, Alaska. 
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keep the plane up-to-date without 
employing untried innovations. 

In the aircraft market there 
are three broad classifications : 
The light open plane, or sport type; the single engined 
cabin plane, which has many sub-classifications; and 
the multi-engined planes, which are essentially the 
trucks and passenger buses of the air. The Lockheed 
company builds single engined cabin planes of from five 
to seven passenger capacity because we believe that this 
type of plane most nearly meets the requirements of the 
largest present market, and in point of numbers will 
eventually be the most popular of all aircraft. We be- 
lieve that there is an almost unlimited market for our 
type of plane at the present time among the thousands of 
business executives and larger commercial organizations 
of the world, and with the airlines which are now estab- 
lishing many short feeder routes requiring fast, medium- 
sized planes, with which to carry traffic to the main lines. 
In this connection, it is essential that planes for feeder 
lines should be faster than the large transport planes in 
order that proper connections may be assured in spite of 
adverse weather conditions. By placing reliable single 
engined cabin planes in the service of the leading busi- 
ness men of the country we will win thousands of con- 
verts to air transport whose money and enthusiasm will 
greatly accelerate the development of all kinds of flying. 

Regardless of the type of plane built or the demand 
for it, there are vital reasons why we should merchandise 
our planes as all other products are merchandised, on a 
strict business basis. In merchandising of any sort there 
are usually about five factors which a sales manager must 


consider : 


Who are the logical purchasers? 

Who are the men controlling these purchases ? 
What is the probable quantity which can be sold 
this year, next year, and the year after? __ 

4. What are the channels through which advertising 
and publicity should flow ? 


wry 
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5. What kind of advertising copy should be developed? 


Now it is just as possible to determine these factors for 
airplanes as it is for electric refrigerators, radios, or 
automobiles, although it may be a bit more difficult 
because of the rapidity with which the aircraft industry 
is developing. 

As we have outlined the factors in connection with 
Lockheed planes they are something like this: 


1. The logical purchasers are business executives who 
place a premium upon time and whose personal 
attendance at widely separated centers of activity 
is a real asset; industrial organizations who need 
the fastest possible transportation of certain men, 
money, or materials; and airlines needing planes 
of great speed and medium size, capable of making 
feeder lines pay a profit. 


2. The purchases of planes of Lockheed type are un- 
questionably controlled by the industrial executives 
most directly interested in their operation. 


3. We know that the quantity sold this year by us 
cannot exceed our production of 200 planes, but 
believe that there is an immediate market for several 
thousand planes of this type among the leading 
business men of the country. Next year, with busi- 
ness rapidly taking to the air and with airline feed- 
ers undergoing great development, we believe that 
there should be a market in this country alone for 
at least 25,000 single engined planes of the Lock- 
heed type. After 1930 it is a little difficult to pre- 
dict with intelligence because of the many factors 
upon which the rapid development of fiying de- 
pends, but if adequate night routes have been devel- 
oped, ample terminal facilities provided, and sensible 
traffic regulation is developed, we can actually out- 
line a market for at least 50,000 single engined 
cabin planes yearly. 


4. On advertising and publicity we have two widely 
separate factors to consider in Lockeed airplanes. 
Because of their speed and beauty they have great 
popular appeal and the Lockheed company has wel- 
comed the widespread publicity which has been a 
result of the many new records set with Lockheed 
planes. On advertising, however, the possible pur- 
chasers constitute a certain limited field of business 
men and Lockheed has restricted paid advertising 
to the trade magazines which reach airline execu- 
tives, and to the business, sports, and society mag- 
azines which reach the wealthier business men and 
sportsmen. 


5. Advertising copy for Lockheed sales has always 
sought to emphasize the most importaat factor in 
connection with Lockheed’s record, Speed. Along 
with speed we seek to play up the colorful 
beauty of line and finish and the luxurious interior 
of the plane. Thus we sell the prospect the story 
that a Lockheed plane will move him from place to 

- place faster than any other means of transportation, 
will do it with greater comfort than any surface 
vehicle can offer, and that the plane will be a thing 
of beauty and a possession of which he can always 
be proud. 


With these five factors determined it is possible to 
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act with decision in the construction and sale of our 
product. Following the idea that we must build planes 
to sell, we have always sought first for superior speed, 
without sacrificing other factors, because speed is the 
vital thing which all aircraft have for sale beyond any- 
thing offered by any other vehicle. Next to speed we 
consider that specialization of the plane for certain def- 
inite requirements is most important, and for this reason 
Lockheed planes have been adapted to either passenger 
or express loads; for the use of airline passengers or 
private executives demanding the last word in luxury, 
convenience, and speed; and for operation from land, 
water, snow, or ice. 

Taking all main sales points into consideration we 
rank them in what we feel to be their order of impor- 
tance to a sale, something like this: (1) Speed, (2) 
specialization to purchaser needs, (3) beauty, (4) com- 
fort, (5) utility, (6) serviceability, arid (7) safety. 

Taking these points in order, we believe that speed is 
the most important because the aircraft market is so 
highly competitive. Planes are competing against surface 
transportation on the basis of speed, airlines are com- 
peting against each other on the basis of time saved over 
a given route, and planes are being sold largely on their 
ability to get pay loads delivered faster than competing 
planes. Surely the popularity which Lockheed planes 
have enjoyed from the beginning is because, without 
sacrificing other factors, they provide superior speed. 

We think that specialization of the plane to purchaser 
needs is the next biggest factor in the market, and is, in 
many ways, of more importance than speed. In order 
tc provide a plane for every type of service within the 
market served by Lockheed we have developed three dif- 
ferent craft. First, the standard “Vega” model for straight 
passenger carrying or the use of charter parties and 
feeder lines where no mail or express is carried; then 
the “Air Express,” for mail lines and feeder lines carry- 
ing variable loads of freight and passengers; and finally, 
the “Executive,” which is built for the private transpor- 
tation of business men who need the utmost speed and 
at the same time wish de luxe comfort and the oppor- 
tunity to work while en route, if necessary. 


ACH OF THESE three models has been adapted by 

Lockheed engineers for operation from land, water, 
ice, or snow, thus providing for the use of Lockheed 
planes under almost any conceivable condition of weather 
or geography which permits of flight at all. 

The varied uses to which Lockheeds are now being put 
indicates to the industry the desirability of this sort of 
specialization. Maddux Air Lines, Universal Air Lines, 
Santa Maria Air Lines, Northern Air Lines, Commer- 
cial Airways, Ltd., Southwest Fast Air Express, Nevada 
Air Lines, Washington-Alaska Airways, Texas Air 
Transport, and United States Air Transport have all 
placed Lockheed planes in passenger or mail transport 
service, indicating the importance of building planes 
suited to the needs of such airlines. Commercial Air- 
ways, -Ltd., operating between Edmonton and Fort Re- 
liance, Canada, has been supplied with planes equipped 
with wheels, floats, and skis, and these planes are op- 
erated from snow, ice, water, or land, according to the 
varying conditions met. The Washington-Alaska Air- 
ways have commenced operations between Seattle and 
Juneau, and have ordered six “Wasp” Vegas equipped 
with pontoons, to fly a 1,000 mi. route’ over the inland 
waters of British Columbia and southern Alaska. Al- 
though a Lockheed plane on pontoons recently made this 
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flight non-stop in seven and a half hours, the scheduled 
time for the trip, with stops, will be 10 hr. 

As an indication of the extent to which specialization 
of aircraft may be carried, the Lockheed Executive is 
equipped with a typewriter, writing desk, stationery file, 
phone to pilot’s compartment, full length couch, and 
lavatory. That such a plane will find instant favor with 
business men is indicated in purchases made by the B. F. 


Goodrich Co., Marland Oil Co., and William Gibbs 


MacAdoo. 

Beauty is rapidly becoming a dominant factor in air- 
craft selling, as evidenced by the recent trend toward 
brighter and more harmonious colors, and cleaner ex- 
teriors. Fortunately for us the lines of the Lockheed 
plane are inherently beautiful and this appearance is 
enhanced by finishing the various planes in any color 
combination desired by the purchaser. As one leading 
paint manufacturer is so aptly advertising, there is no 
reason why airplanes should be painted to resemble mud 
turtles when the birds of the air are the most colorful of 
all creatures. 


OMFORT has not heretofore been given the attention it 
deserves. An airplane isa vehicle of luxury, inherently 
smooth in flight, and we believe that the utmost luxury 
should be provided in interior appointments, so that the 
purchaser will feel he is buying the finest vehicle, land, 
water, or air, that can be obtained. In all Lockheeds, 





as 


A Lockheed monoplane equipped with skis for winter operation. 
Three planes, fitted in this manner, are employed by Commercial 
Airways, Ltd., in Canada during the winter months 


for instance, the entire interior is richly padded, car- 
peted, and upholstered, seats fold for utility and comfort 
in moving about, hand grip cords are provided for each 
passenger, sliding windows, controlled ventilation, heat- 
ers, all are built in. 

Utility and serviceability of anything, bricks or air- 
planes, are factors of the utmost importance, but since 
aircraft are considerably more expensive than bricks, 
utility and serviceability as sales factors usually rank far 
below such items as performance and appearance. How- 
ever, airlines do not buy planes which will not pay profits 
and genuine utility must be built into the plane that 
would serve airline needs. Utility of aircraft is a bit 
difficult to define at this state of development but it is 
probably something of a combination of performance 
with given load, ability to get the load in and out of the 
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plane quickly and easily, and manner of disposing the 
load within the cabin or compartments. Wide doors, 
unobstructed interiors, and ability to handle various types 
of loadsare factors of considerable importance, and must 
be so regarded. 


Gpectenet involves two factors: service during 
normal operation, and servicing after a crash. One of 
the biggest sales points in favor of Lockheed planes is that 
during normal usage they require no servicing beyond 
periodic inspection and painting. This is an important 
feature of modern aircraft and for quantity sales we 
must be able to offer planes that will not: get out of 
alignment and which have no hidden parts to rust or 
deteriorate. Servicing a plane after a crash is a matter 
which should always rest with the policy of the factory 
building the plane. The Lockheed factory has developed 
a highly satisfactory technique for repairing all minor 


damages to wing or fuselage. However, although utility 


and serviceability are of the most fundamental impor- 
tance, they are not primary sales points, but rather repre- 
sent the hidden value which must be built into any 
product seeking lasting good. will. 

Safety is listed as the least important sales point be- 
cause we believe that it is no longer a logical sales point 
in connection with selling airplanes. All standard. makes 
of planes are now conceded to be of approximately equal 
safety and it is difficult to build much of a selling argu- 
ment on the supposition that one plane is.safer than 
another. The better line of attack is to point out that 
with a good pilot, fair weather, and average terrain, any 
standard plane can be landed in emergency without a 
‘erious crash. Although not the most important sales 
point, safety is the most important consideration in manu- 
facture and design of planes and cannot be neglected. 
Such matters as providing emergency exits, padding 
sharp obstructions or eliminating them, installing safety 
belts, etc., are things that cannot be neglected by the 
manufacturer. 

There are, of course, innumerable points of difference 
as between various planes of the same general type, and 
perhaps many sales can be made on the basis of such 
minor talking points, or selling features, but we believe 
the most important of all sales points is superior speed, 
without sacrifice of other factors, and that the most 
important line of action for the manufacturer of aircraft 
is to build his plane for special services to fit the needs 
of the many different classes of purchasers within his 
particular market. 

We must not lose sight of the fact that all forms of 
surface transportation have admittedly approached their 
maximum practical speeds, and minimum costs of opera- 
tion, leaving the airplane alone to offer the possibility 
of great increases in speed of travel along with hope for 
considerable reductions in operating costs. The plane 
was not developed primarily for sport or pleasure, but 
from the very beginning has had increased speed over 
other forms of transportation as its excuse for being. 
Especially in America speed is the demand of our entire 
trend in transportation, for time spent travelling is con- 
sidered time wasted. We cannot hope to predict the 
speeds to be attained in the future, but of one thing we 
can be sure: the speeds of the future will be tremen- 
dously in excess of those now employed, they will be 
accomplished through the air, and the planes which de- 
liver the most speed, without sacrificing the other factors, 
will be the planes which will be most widely sold. 
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rHe VICKERS ‘Vellore’ 


FREIGHT 


| NTENDED primarily 


for service as a freight 
carrier, the “Vellore,” re- 
cently developed by Vick- 
ers, Ltd., Westminster. 
London, S. W., has proven 
very successful in the serv- 
ice for which it is intended. 
Allowing for the weight of 
pilot and fuel for 350 mi. 
this plane has a payload of 
74 to 8 lb. per hp. A 
number of unusual features 
are incorporated in _ its 
design. 

The Vellore is a two-bay, 
folding wing biplane built 
entirely of metal excepting 
the wings, tail units and 
rear portion of the fuselage, 
which are covered with 
fabric. The power plant is 
either the Bristol Jupiter 
IX, which develops 525 hp. or the Armstrong Siddeley 
“Jaguar” (geared) engine which develops 460 hp. 

With the Armstrong Siddeley engine the weight of 
the plane empty is 4,734 Ib., the payload 3,625 Ib. and the 
gross weight 9,500 lb. With the Bristol Jupiter the 
weight empty is 4,759 Ib., the payload 3,600 and the 
gross weight loaded 9,500 lb. The plane has a length 
of 51 ft. 6 in., a wing span of 76 ft.-and a height of 
16 ft. 3 in. The width with wings folded is 20 ft. 9 in. 

The maximum speed of the Armstrong Siddeley pow- 
ered plane is 110 m.p.h., the’ initial rate of climb 410 
ft. per min. and the absolute ceiling 13,850 ft. The 
landing speed is 48 m.p.h. With the Bristol Jupiter 
engine the maximum speed is 114 m.p.h. and the landing 
speed is also 48 m.p.h. The initial rate of climb is 515 
ft. per min. and the absolute ceiling 17,100 ft. In both 
cases the cruising range is 350 mi. 

In this design a low maximum speed was deliberately 
selected to provide a high pay load capacity for oper- 
ation over difficult country where the airplane would 
be superior to any other form of transportation. 

The duralumin used in the wing and fuselage is pro- 
tected against corrosion by the anodic oxidation process, 
after which it is sprayed with a cellulose paint. The 
wings are of constant chord and equal span and the 
fuselage is attached to the wing cellule by struts at the 
top and bottom. A biplane tail having two balanced ele- 
vators and four balanced rudders provides easy and 
effective control. The ailerons also are balanced. 

The cabin is 12 ft. 9 in. long, 4 ft. 9 in. high and 3 ft. 
9 in. wide, giving a capacity of 225 cu.ft. A hinged 
door between the cabin and the rear portion of the fusel- 
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The Vickers “Vellore” folding wing biplane, designed primarily as a freight carrier 


age is provided with blocks and tackle for handling 
freight. The dimensions of this opening assure the easy 
loading of lengths of pipe line, machine tools or other 
bulky articles. 

The specifications as furnished by the manufacturer : 


Length 51 ft. 6 in. 
Span 76 ft. 
Height 13 ft. 3 in. 


Width (wings folded) 20 ft. 9 in. 
Performance and weight, (Armstrong-Siddeley) 
Weight empty .. 4,734 Ib. 
BS Fran. dtu-.b 40s, o endotery bie dO Rs ee 3,625 Ib. 


Total weight fe Pia tac a 9,500 Ib. 
i. so ce hog ct pe Cog nee 110 m.p.h. 
ge a se ees ...48 m.p.h. 
Initial rate of climb ............ ..410 ft. per min. 
ee .13,800 ft. 


Climb to 4,920 ft. 15 min. 
Power loading .20.6 Ib. per hp. 


Performance and weight, (Bristol Jupiter) 


Weight empty ean .. .4,759 Ib. 
Payload .. ..3,600 Ib. 
Total weight ... 9,500 Ib. 
High speed ....114 m.p.h. 


Landing speed .....48 m.p.h. 
Absolute ceiling ..17,100 ft. 
Initial rate of climb 915 ft. per min. 
Climb to 4,920 ft. 114 min. 
Power loading 19.6 lb. per hp. 
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! AIRPORT BUILDINGS 
Article III 
Design of Botler Plant, Smoke Stacks and Selection of Fuel 
By E. C. BLacKBurn, Jr., M.E. 
' IKE ALL the other equipment for a heating may be divided roughly into two classes, cast-iron, and 
system there are many makes: of boilers, pumps, steel. Both*of these types will give satisfaction if they 
etc., on the market. Some of these are more suitable are properly installed, provided that they are large 
for certain service than others and most of them have enough to handle the load. Some manufacturers have 
their uses and will prove satisfactory if they are prop- a tendency to over rate their boilers. This is bad prac- 
erly installed. tice and is often the cause of much trouble. 

As is true of most things that are offered to the The cast-iron boilers are made up of a number of 
public, there are many different individual sections fastened 
grades or qualities available. If the N together similar to the way 
owner happens to be a person who direct radiator sections are 
wants the best that can be had, and is 9,000 So. FY. Anahor fastened together. These 
willing to spend enough on this phase sections are cast in such 
of the airport, high-class equipment Expansion Joiats. = form that when the sections 

4 is available. And if he wants the 4 are put together the firebox 
y cheapest thing he can get, this equip- 2005 59./¥. a is formed by a certain num- 
r ment is also available. ber of sections near the front 

While it is not essential to use the antole of the boiler. The entire 
most expensive equipment to be had, "cata : boiler is then covered with 
the material which is to be installed ll insulating material. Steam 

\. must not be of inferior quality or it 9,000 Sq. FY. as connections are taken off the 
3 will be a constant source of top of two or more sections. 
\. worry and expense. Manhole The steel boilers com- 
. The higher priced pieces y a monly used for this service 
of equipment in most cases \ 5,000 5g-Ft. Anchor are of the portable firebox 
will have a much longer life © Public Highway and type. They may be either 
). than the cheaper ones, due to °S Parking Space for welded, or riveted. Several 
). the fact that they are more he, Automobiles. of these boilers that are very 
). carefully designed, the work- , similar in construction are 
\. namie on aie is better, To a” “els available. One boiler of this type is 
\. and materials used in them Sorlar Room illustrated in Fig. 2, in which the path 
L. is of a higher grade. % taken by the hot gasses is clearly 
. For the average airport it §& ® Manhole illustrated. 
. will be well to strike a happy Keon Spm Sxpanetn Soato The number and size of the boilers re- 
. medium and use equipment v quired for a certain installation depends 
that is reasonable in price : _ of course upon the total heating load. It 
but still has a background of is not practical to install one extremely 
). successful use in many other S.cce anh PT large boiler even though it may be ample 
. installations. In other words, Expension Joints. i size, for the reason that in very mild 
+3 it must be an article that is known Gneher weather this boiler would be operating at 
‘ to be reliable, yet one which may be a small fraction of its rated capacity 
. purchased for a reasonable price. S,cce Sef. Manhole with a consequent reduction in efficiency. 
t In designing our boiler plant the Expansion Joinle- = “The plant should be composed of two 
. first thing we will do is to select the Gneker or more boilers of a reasonable size. 
boilers themselves. The types of @ ‘os When this is done, in mild weather, 
‘ low-pressure heating boilers available 2,000 5. Pf. instead of operating a very large boiler 
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at a low efficiency, it becomes possible to operate one or 
more moderate size boilers at maximum efficiency. 
Therefore, in our boiler plant, we will select two or 
more boilers. If we use two boilers they must have a 
total capacity of 80,000 sq.ft. of direct radiation or 
40,000 sq. ft. each. These would be too large, so we 





Fig. 2 


. will try three boilers. If three boilers are to be used 
they must each have a capacity of 80,000 sq.ft. + 3 = 
26,666 sq.ft. This is getting down within reason but 
we will assume that the ceiling height in the boiler room 
. makes it impossible to install boilers of this size. There- 
fore, we are forced to occupy more floor space and less 
height, so we will select four boilers, having a capacity 
of 20,000 sq.ft. each. 

These boilers are located as shown in Fig. 3. The 
smoke connection n, Fig. 3, from each boiler is connected 
to the breeching, 0, Fig. 3. The smoke is conveyed 
through the 
breeching to the 
smoke stack as 
shown. 

While on the 
subject of smoke 

‘let us consider 
the smoke stack 
a moment. 
Smoke _ stacks 
and other high 
objects located 
on an_ airport 
are a _ constant 
source of annoy- 
ance and danger. 
Each fuel burned 

‘in a boiler re- 
quires a certain 
amount of air 
for combustion. 
If this amount 
of air is not 
supplied, com- 
bustion is not 
complete and the 
maximum effici- 
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a 





Borlar M.1. 








AVIATION 
July 20, 1929 


ency is not obtained from the fuel when used in this way. 

Smoke stacks are not used merely to carry the smoke 
from the boilers up to a height where it will not blow 
in our faces, as some people not familiar with the sub- 
ject seem to think. High stacks are used primarily to 
obtain enough draft to provide sufficient air for com- 
plete combustion. 

The draft in a smoke stack is created by the height 
of the stack and the difference in temperature between 
the air in the stack and the air outside the stack. The 
hot air in the stack is lighter, due to its higher tem- 
perature, than the air outside the stack. Its natural 
tendency then is to rise, or to be pushed up by the 
heavier air entering the base of the stack via the ashpit 
of the boiler. 


@ iene Is only one way to avoid these high smoke 
stacks and that is to provide a system of forced, or 
induced draft. If this is done the movement of air 
through the boiler and smoke stack is accomplished by 
the use of motor-driven centrifugal fans, similar to 
those used for ventilating purposes. 

In this case the smoke stack can be kept down to a 
very few feet higher than the surrounding buildings. 
It would seem that this would be a very important 
matter and one worthy of serious consideration in an 
airport installation. 

In installing the boilers it is advisable to locate them 
in such a manner that there will be ample room for 
access to the sides. There must be sufficient space in 
the rear to permit the breeching to be properly installed, 
with dampers in the smoke connection to each boiler. 

In front there should be a clear space a foot or so 
longer than the length of the longest tubes in the boiler. 
This is to permit the cleaning of tubes to be carried out 
with a minimum amount of labor, and also to allow 
sufficient space for replacing tubes in case this should be 
necessary. 

Directly on top of each boiler we will install a stop 
valve on the steam connection, a Fig. 3. From these 
valves the steam is piped, b, to the steam header c. 
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From the steam header c, separate confiections are 
taken off as follows: 


d Fig. 3—Steam to building F, Fig. 1 

e Fig. 3—Steam to hangars G, H, & J, Fig. 1. 

f Fig. 3—Steam to the hot water heaters. 

g Fig. 3—Steam to building FE, Fig. 1. (The 
boiler plant building.) 

h Fig. 3—Steam to hangars A, B, & C, Fig. 1. 

i Fig. 3—Steam to building D, Fig. 1. 


This steam piping if sized according to the same table 
we used in sizing the piping in hangar A, Fig. 1, will be 
as shown in Fig. 3. ‘Valves are installed in each of these 
lines close to the steam header. 

By this arrangement it is possible to control the steam 
supply to either the North or South group of hangars 
or any one of the other three buildings. 

For example, in mild weather it may not be necessary 
to supply steam to the hangars and yet it will be a little 
too cold not to supply steam to the three central build- 
ings. In this case the valves in e and h will be closed, 
shutting off nearly all of the underground piping. 

Under these conditions it will be possible also to shut 
down one or more boilers. Incidentally, a log should be 





Fig. 4 


kept of the operation of the boilers so that an accurate 
record will be available of the length of time each boiler 
has been in operation. This should be, as nearly as 
possible, the same for each boiler. 

A boiler room similar to the one we are designing 
here is shown in Fig. 4. 

The return mains from the various buildings are 
shown in Fig. 2 and are as follows: 


j Fig. 3—Return from buildings D, & E, Fig. 1. 

k Fig. 3—Return from hangars A, B, & C, Fig. 1. 
1 Fig. 3—Return from hangars G, H, & /, Fig. 1. 
m Fig. 3—Return from building F, Fig. 1. 


These returns from the various buildings are all con- 
nected together as shown in Fig. 3. The main return is 
connected to the vacuum pump as shown. 

The vacuum pump is a device, as its name implies, 
that draws air from the return mains keeping them under 
a reduced pressure. This has tne advantage of caus- 
ing the steam to circulate more rapidly, makes possible 
the use of ‘smaller return piping,- and also makes it 
possible to operate the system on lower steam pressures. 
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One of many types of modern vacuum pumps for use in 
connection with heating systems is shown in Fig. 5. 

The vacuum pump expels the air drawn from the 
piping system to the atmosphere and also performs the 
duty of a boiler feed pump. That is, it pumps the con- | 
densed steam, or water, back into the boilers, where it 
is again evaporated into steam. 

The hot water tanks shown in Fig. 3 are regular tanks 
built for this purpose. They consist of a regular hot- 
water storage tank in the lower part of which is in- 
stalled a steam coil for heating the water. 

The temperature of the water in the tanks is auto- 
matically controlled by a thermostatic device immersed 
in the water which actuates a valve in the steam supply 
piping to the steam coil. Thus when the water in the 
tank reaches a predetermined temperature, the valve in 
the steam pipe is automatically closed. When hot water 
is drawn from some of. the hot-water faucets and the: 
temperature of the remaining water in the tank is low- 
ered, the steam valve is automatically opened again. 


TRAP, 7 Fig. 3, is installed on the return end of each: 
heating coil, performing the same function as those 
we installed on the unit heaters in the hangars. The re-, 
turn from the hot water heaters is connected into the: 
returns from the buildings and goes to the vacuum: 
pump also. : 3 
- The continuation of the underground ‘piping to. the: 
various buildings is shown in Fig. 1.. By. running. the- 
steam supply and return piping, 7 Fig..3, to. building D- 
Fig. 1 through the basement of building E Fig. 1 we. 
saved quite a long run of underground. work. 
Just outside the boiler room and at intervals as shown. 
in Fig. 1 we must anchor the steam and return piping. 
This is usually accomplished by securing a special fitting 
to the pipe and burying the base of this fitting in a con-: 
crete block. 

The piping must expand and contract as it heats and 
cools, therefore, between each two anchors. we will install. 
expansion joints in the piping. We will also provide. 
manholes for access to these expansion joints. 

The underground piping should be installed in a well- 
drained concrete trench in a manner similar to that shown 
in Fig. 6. The pipes are supported on rollers of some 
form so that they are free to expand and contract 
between the points where they are anchored. 

The piping should be covered with a good grade of in-. 
sulating material to reduce as much as possible the loss 
of heat. This insulation should be protected by a water- 
proof coating of some good material. Wrapping the 
insulation with heavy roofing paper, securely fastening 
it in place with wire, and painting this with one or more 
coats of hot asphalt paint has been found satisfactory. 

Provision should be made to keep the trench in which 
these mains are installed dry. Water around this piping 
will first destroy the insulation, then absorb heat from 
the steam in surprisingly large amounts. This will be 
immediately reflected in the cost’ of-operation of the 
plant. I have known of cases too, where relatively cold 
water suddenly came in contact with hot steam mains 
causing the fittings to fail. Replacing these fittings. in 
an underground line is quite an expensive process too. 

Quite ‘often theré are a*number. of~ buildings on an 
airport that are occupied by firms other than the owners 
of the airport. -In this case some provision should be 
made in the steam distribution system for charging the 
occupants of these buildings for the steam consumed. 

This can be accomplished in several different ways. 
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The method that is most fair to all parties concerned is 
to meter the steam used in each building. By this 
method occupants of the various buildings pay for heat 
in much the same manner that they pay for electricity, 
gas, etc. 

Steam flow meters may be installed in the steam ser- 
vice piping to each individual building, or condensation 
meters may be installed on the return from each building. 
In either case the meters may be located in the buildings 
or they may all be located in the boiler room. It is more 
desirable to have them located in the boiler room, but 
this complicates the underground piping system to quite 
an extent with a consequent increase in cost. This is 
due to the fact that if the meters are located in the 
boiler room it becomes necessary to run either an indi- 
vidual steam or return main to each building. 

The rate charged for the steam supplied must be based 
upon the cost of generating the steam. This must in- 
elude the cost of fuel, labor, maintenance, interest, 
depreciation, etc. 


T= MAY BE instances where individual heating 
plants in each building may be more advantageous. 
Usually though, the central heating plant as we have 
outlined in these articles will be the best. If individual 
systems are installed in each building they will in most 
cases be operated by a person who knows nothing about 
them and cares less. For this reason they will be short- 
lived and will require a large number of expensive re- 
pairs. With the central heating plant all of the principal 
equipment is located in one place where a competent man 
can supervise the operation of it and give it the attention 
it deserves. 

The only other means of charging for heat in those 
buildings leased to individual firms is to estimate the 
amount of heat they will use and include the cost of it 
in the rental charged. In this case there is no incentive 
for the occupant of the building to economize because 
he reasons that he has to pay for it whether he uses it 
er not. 

In this case the airport owner must take this into con- 
sideration when determining the amount to be included 
m the rental fee, to protect his own interests. The whole 
proposition then becomes unfair to the occupant of a 
building who is concientiously economical in the use of 
steam. He is being forced to pay for the steam that 
the other fellow wastes. 

Reasonably accurate condensation meters may be in- 
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stalled that are quite inexpensive. They may be installed 
in a small out-of-the-way space in each building. Steam 
flow meters are more accurate but are also more ex- 
pensive and require more attention. 


§ o-- MATTER of fuel is one of great importance and 
should be given careful consideration. Offhand, I 
would say that in nearly all cases it will be most de- 
sirable to use oil fuel. This will eliminate a large amount 
of labor and will make installation requiring a minimum 
of attention. 

Then too, when oil is used for fuel a profitable method 
of disposing of used lubricating oil from the airplane 
engines is provided. This oil may be strained and 
poured into the fuel oil tanks. The accumulation of 
used oil during the summer season when the plant is 
not in operation will in many cases be sufficient to re- 
duce the fuel bill considerably. In some cases it may 
be available in sufficient amounts to provide fuel for 
the entire heating season. 

In localities where natural gas is available at a very 
low price it may be advisable to use gas for fuel and find 
some other method of disposing of the used oil. 

The use of solid fuels such as coal, wood, etc., should 
be avoided wherever it is possible to do so. The space 
occupied by a supply of these fuels is quite large, they 
are difficult to handle, and make necessary the handling 
and disposal of ashes. 

It is to be hoped that some day it will become general 
practice to locate airports on high well-drained ground. 
The present tendency seems to be for any city that has 
swamp conveniently located to fill it in and make it an 
airport. This makes it necessary to install elaborate 
drainage systems and causes a great deal of anguish on 
the part of the engineers who are called upon to design 
the various phases of the work. 

It makes it extremely difficult to obtain adequate 
bearing surface for the foundations for the boilers and 
other heavy pieces of apparatus. It makes the instal- 
lation of the underground mains very difficult, and in 
many cases 
makes it neces- 
sary to locate 
the boiler room 
entirely above 
ground, in 
which case it 
usually be- 
comes neces- 
sary to build a 
separate boiler 
house. How- 
ever, a separate 
boiler house in 
some cases is 
more desirable. 
In conclusion 
it is the hope 
of the writer 
that enough 
has been said on the subject to awaken 
the present and future builders of air- 
ports to the importance of this portion 
of the work, and to the necessity of 
having it done by an engineer who 
is well qualified to do heating and ven- 
tilating work and has had experience 
in this work in the aeronautic field. 
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By N. S. Perkins, C. E. 


: Staff Engineer, 
National Lumber Manufacturers’ Association 


AIRPLANE HANGARS 


An Advocate of Wooden Hangar Construction 


Presents His Opinions on Their 


Economic Advantages 


| | NTIL there is more 
certainty along what 


lines aviation will ultimately 
develop both in plane design 
and as a public service, there 
is going to be some uncer- 
tainty as to the proper lines 
along which airport facilities, 
im the more detailed arrange- 
ment, should be planned. 

Meanwhile, as a matter of 
good business practice, it is 
well to look upon the airport, 
whether it be municipally or 
privately owned, as a com- 
mercial “plant” and to ar- 
range its important details 
along business lines with a 
view to present economy and 
with an allowance for prob- 
able changed future require- 
ments. As a business matter, 
there are those who consider 
hangar investment at this 
time the key to economical 
port, or, let us call it plant, 
operation. It is here that 
money can be spent fool- 
ishly ; or rather it is here that 
a heavy investment in over- 
head can be sunk by the 
executive who figures there will be no change in fashion 
or requirements and who encourages the erection of 
costly, unwieldy structures. 

Landing fields, lighting arrangements and such equip- 
ment are somewhat rigidly determined by present 
physical requirements. We practically have to build 
them as at present designed for present day operations, 
even though we know a change may be coming. It is 
different with the buildings on a port. In, these there 
is room for selection and: a choice can be made as to 
the materials to be used. In making this selection the 
executive should keep a business eye to the probability of 
changed future requirements. He can defend this 
attitude on a basis of practical economy, and there is no 





An interior view of the Standard hangar at Clover Field, Santa Monica, Calif. The roof is 
. of wooden construction, built up of small units belted together 


reason why, in an effort to flatter the community or 
create a showplace, he should indulge in heedless ex- 
penditure of either civic or stockholders’ dollars. 

The first question a business-like consideration of 
hangar construction raises is: How far will the invest- 
ment go—what will we get for this particular overhead ? 
This ivolves total first cost, the service the hangar wi'l 
give in plane housing and plane repairing accommoda- 
tions, year by year upkeep charges, the heat it will keep 
in and the cost of this heat in cold climates, as well as 
the heat it will keep out so that mechanics can work in 
warmer climates, fire resistance, durability, adaptability 
to economical expansion and remodeling, and finally, 
salvage value in the event the development of the in- 
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dustry or public whim compels ultimate total demolition 
of the particular type of hangar to be built. 

Frequently the difference in cost between a reasonable 
type of construction, which will adequately answer 
present purposes, and a very expensive hangar of a 
more permanent type, is so great that the annual savings 
from the lower interest charges will offset either the 
upkeep economies or the permanence of the more costly 
structure. Take, for example, a 100x100 ft. hangar 
which can be built for, say, $12,000 if of wood and for 
$40,000 if of concrete and steel. It should be explained 
that these figures. will be found to be more practical than 
arbitrary. 

With them, the problem sets itself up.in this way: 


For the Wood Hangar: 
Interest on $12,000.at 6 per cent.. -...-... $720 
Maintenance (2 per cent annually)...._.. 240. 
(Based on 1.73 per cent for framed 
buildings as average assessment figures ° 
used by all authorities. ) 
Amortization (based on 20-yr. life with 


money at 4 per cent)..... roe 403 
Total annual charges........... $1,363 
For the Concrete-Steel Hangar: 

Interest on $40,000 @ 6 per cent. . .$2,400 

Maintenance @ 6 per cent ........ .... 400 
Amortization (based on 50-yr. life and 

omitting obsolescence factor.).... oe 

$3,062 


Even if we assume a 15-yr. life for the wood hangar, 
which is evidently much too low, and assume, also, a 
four per cent maintenance charge, which is too high, the 
annual charges on the lumber hangar are only: 


eS ae eee be ht nee $720 
Ae os 480 
CN OR cia ee ae ge ce 598 











A- wooden hangar, such as this one 





ie - " 
PITCAIRN AVIATION 
OF SOLTH CAROLINA INC 


-S.AIR MAIL 


used by Pitcairn Aviation of South Carolina, Inc., is said to have many advantages 
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These figures give a total of $1,798 which is still 40 
per cent less than the expense each year of the concrete- 
steel type. It should be remembered also that the lumber 
building lends itself very readily to the inevitable re- 
modeling or expansion, thereby still further reducing 
year to year costs. 

Before jumping to the conclusion that because of 
these economies the wood hangar is the most desirable, 
let us consider some other important factors. 

What about heating? Most types of hangars can be 
heated fairly well, the exception being the sheet metal 
siding construction, which, however, is little used: in 
Northern climates. About the best insulating type is 
the wood hangar with inside sheathing and with a good 
quality of building paper between the outside sheathing 
and siding. Such side walls are very effective heat 
insulators, greatly excelling the average concrete or brick 
wall-in-this respect, according to authoritative engi- 
neering data. Heating plant operation and other factors 


will determine how much of a saving in the winter coal 


bill this will make. In the summer this same insulating 
value keeps the heat out, and in warmer climates has 
an important bearing on the actual production of. me- 
chanics forced to work indoors. 

What about fire safety? . The prospective endale 
builder is often worried about this. Wood is com- 
bustible, but the significance of this, especially in com- 
parison with other materials, is often misunderstood: 
Experience shows that it is usually the contents of -the 
building that make the fire, and fires in all types of 
hangars have demonstrated that no type of construction 
is free from damage hazard caused by such contents 
fires. At an airport conference recently held under the 
auspices of the Department of Commerce it was stated 
by an authority on fire prevention that “experience with 
over 30,000 fires ‘has sufficiently indicated that. the 
character of construction is of very little consequence in 
fire control.” 

Airport managers, no matter what the type of con- 
struction, should see that the hangar is kept free from 
debris, and that precautions are taken against explosions 
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Hand extinguishers and foamite 
The 
anti-fire sprinkler system is being recommended by the 
National Board of Fire Underwriters and they are pro- 
posing attractively low rates for nearly all’ types of 
hangars that have it installed. Some port builders have 
questioned its need based on experience, but tests are to 


resulting from sparks. 
tanks should be kept at hand for immediate use. 


be conducted to demonstrate the sprinkler system 
effectiveness. Meanwhile, with the underwriters 
offering low rates on sprinkler equipped wood hangars 
and with experience to demonstrate that contents and 
care of the premises are more important fire elements 
than structure type, the executive who builds a wood 
hangar can count on both low insurance rates and 
investment protection-on a basis he can defend before 
stockholders. 

It should also be remembered, wood framing has a 
record for reducing the losses incident to fire, such as 
wrecked planes, personal injuries and the like. When 
the framing timbers have charred they serve as a fire 
retardant, almost invariably remaining in place, whereas 
other materials are wont to buckle or crumble under the 
intense heat, especially when cold water is suddenly 
thrown on to the heated members. 

Another factor that should be considered along with 
the fire hazard is the storm hazard. This has already 
proved its capacity for doing damage in the airplane 





The interior of a wooden structure, showing the neat 
appearance of this type of construction 


hangar field in the recent demolition of a Buffalo hangar. 
That storms have not wrought wider havoc at airports 
is undoubtedly due to substantial construction plus the 
fact that storms have not happened to strike some ports 
where construction is not sound. Experience with 
buildings similar in design gives ample evidence of what 
would happen in a hard wind storm to hangars so con- 
structed. The Buffalo experience was an instance based 
more on character of construction than on the material 
used. Presumably in an effort to economize, the Buffalo 
hangar was built with an eight inch brick wall, a thick- 
ness approved by the suggested building code of the 
Department of Commerce, but only with the under- 





con” 





An airplane hangar constructed of both wood and sheet metal 


standing that it is to be specially reinforced or 
strengthened. During a heavy windstorm the air blew 
through the windows and was compressed against the 
interior walls and roof. The wood truss roof had been 
substantially built, but the wall gave way. One wall 
was practically demolished and a large hole was torn 
in another wall. 

What about durability? The question of durability 
resolves itself more into a matter of obsolescence. 
Hangars of all types can be built to stand up for 20, 30, 
or 40 years. But the problem is rather how long will 
you want the hangar to stand. It is inconceivable that 
a hangar built to meet present ideals will be an ideal 
hangar even five years hence. When will the hangar of 
today become obsolete? When will you want to remodel 
or remove your hangars? 

The same factors that apply to the selection of the 
side walls of a hangar apply to the selection of the roof. 
In addition, in constructing the roof, requirements make 
it necessary to eliminate inside bearing posts or pillars. 
This is easily accomplished with the wood roof. Also, 
the Lamella and other principles of trussless wood roof 
construction are now available, so that either truss spans 
or roofs from which the truss idea has been eliminated 
can be built. In either choice, spreads of 120 ft. or 
greater can be readily spanned without the installation 
of obstructing pillars. Arched wood roofs without truss 
obstructions are going to provide adequate housing 
heights for planes of long perpendicular measurement,— 
at least for the plane developments that can be projected 
at this time. 

The practicality of these various considerations favor- 
ing the lumber built hangar is demonstrated in the pres- 
ent trend toward wood construction. At present nearly 
two-thirds of all hangars in this country are either roofed 
with or entirely built of lumber. A booklet on Airplane 
Hangar Construction published by the National Lumber 
Manufacturers’ Association, for the prospective hangar 
builder to have handy, listed, as of last December, 79 
prominently located hangars built of lumber. There have 
since been several well known additions. This wide- 
spread choice is not based on any particular fetish. It is 
a demonstration of the practical mindedness of those 
charged with the expenditure of investments that go into 
airport building. Original cost economy, potential re- 
modeling economy, upkeep economy and satisfactory per- 
formance have undoubtedly dictated their decisions. 
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GENERAL NEWS 





Refueling Endurance Mark 
Raised to 246 Hr. 44 Min. 


Whirlwind Powered 
Buhl Sesquiplane Used 


CULVER CITY (catir.)—Roy L. 
Mitchell and Byron K. Newcomb, who 
recently established a world’s refueling 
endurance record of 174 hr. and 59 sec. 
at Cleveland, Ohio, held that record for 
less than four days. It was broken the 
evening of July 9, when L. W. Mendell 
and R. S. Reinhart had kept their Buhl, 
cabin sesquiplane in the air here for 
an hour more than the record time, and 
it was completely shattered when they 
strved up a total of 246 hr. and 44 min. 
be.ore landing. 

Both the plane and the engine used in 
establishing the new high refueling 
mark were old. The engine, a Wright 
220 hp. “Whirlwind,” is reported to 
have been flown approximately 450 hr. 
before the endurance flight was started, 
while the plane had travelled some 
16,000 mi. The engine, of course, was 
overhauled before the record flight was 
attempted. However, it was not the 
failure of the engine, the plane, or the 
fatigue of the crew that caused the 
“Angeleno,” as the Buhl was named, 
to land. The plane was finally forced 
to the ground when the tail surfaces 
were damaged in an attempt to perform 
another refueling operation early in the 
afternoon of July 12, it is said. 


Used 2,200 Gal. of Fuel 


The “Angeleno” took off from the 
Culver City Airport July 2 at 7:29 a.m. 
Pacific Coast time and remained in the 
air until 2:13 p.m., July 12, a total of 
10 days, 6 hr. and 44 min, In that time, 
the Whirlwind engine utilized approxi- 
mately 2,200 gal. of fuel, which were 
fed into the tanks of the plane in 100 
gal. amounts from a Curtiss “Carrier 
Pigeon,” that was used as the refueling 
plane. At the outset, foggy and rough 
weather was encountered, which made 
retueling extremely difficult. In fact, at 
one time it is believed the planes would 
have crashed had it not been for their 
skillful handling. Toward the end, 
there was more rough weather, but in 
that instance the refueling contacts were 
made over the ocean. For the most part, 
though the weather was good. 

For having set the new world’s re- 
fueling endurance record, Buhl Aircraft 
Company, Marysville, Mich., and 
Wright Aeronautical Corporation, Pat- 
erson, N. J., have presented Pilots 
Mendell and Reinhart with a new 
six-place Buhl plane, equipped with a 
300-hp. Wright ‘“Whirlwind-Nine” 





Approve NB-3 
And Ford 6-AT 


WASHINGTON (pb. c.)— 
Two new Approved Type 
Certificates were issued by : 
the Aeronautics Branch dur- 
ing the week ending July 13, 
1929. They are as follows: 
No. 173—Ford-Stout Model 
6-AT, 15 place monoplane, 
. three Wright J-6 300 hp., 
gross weight 11,738. No. 174 ; 
—Nicholas - Beazley Model 
NB-3, three place open mono- 
plane, LeBlond “60” Model 
5-D, gross weight 1,373. ‘ 











engine. Herbert Hughes, general man- 
ager of the Buhl plant, Lieut. “Jimmie” 


‘Johnson, chief test pilot, and C. H. 


Hecker, a member of the board of direc- 
tors, left Marysville, Mich., for Cali- 
fornia in the new plane several days 
before the record shattering endurance 
flight ended. 





Editor's Note—Details concerning 
the equipment and accessories used on 
the endurance plane will be contained in 
the next issue of AVIATION. 





Additional Cleveland Exhibitors 


CLEVELAND (on10)—Additions to 
the exhibitors’ list, National Air Races, 
are given as follows: S.K.F. Industries, 
New York; Russell Parachute Com- 
pany, San Diego; Alexander Aircraft 
Company, Colorado Springs; Henri 
DeLotty Aircraftsmen Company, San 
Francisco; Packard Electric Company, 
Warren, Ohio; Comet Engine Company, 
New York City; Standard Oil Company 
of Illinois, Chicago; Davis Aircraft 
Corporation, Richmond, Ind. 





Miami Accepts Curtiss Offer 


MIAMI (F1a.)—Forty acres of land at 
Opa-Locka probably will be used by 
Goodyear-Zeppelin Corporation as a 
site for the training school and the base 
of operations for a sight-seeing service 
to be established here, it is reported. 
The city commissioners have accepted 
the offer of Glenn H. Curtiss Properties, 
Inc., of the land. 


Approve Accessory 
Section of A.C. of C. 


NEW YORK (Nn. y.)—An Accessory 
and Materiel section of the Aeronau- 
tical Chamber of Commerce was ap- 
proved here July 9 at the meeting of 
that body’s Board of Governors, and 
a gathering of the new group was 
scheduled for show week at Cleveland. 

Two new committees, furthermore, 
were named at this meeting—one the 
Arbitration Committee, headed by J. C. 
Hunsaker, to deal with any points of 
difference which might arise, and the 
other a committee to review the re- 
lationship between the Chamber and 
the Society of Automotive Engineers. 
Insurance and production data were 
subjects of discussion at the gather- 
ing, with members declaring them- 
selves in favor of a comprehensive 
collection of production figures by the 
Aeronautical Chamber. 

In the semi-annual report, it was 
pointed out that the Department of 
Commerce has “approved in principle” 
a new code of procedure drawn up 
by manufacturers represented in the 
Aeronautical Chamber, which is aimed 
to bring all problems of governmental 
regulation before the industry for dis- 
cussion. Work of the Chamber, which 
has grown in membership from 244 
early in 1928 to 808, was cited. 





Williams, Yancey Fly Atlantic 


ROME (itaty)—The Whirlwind-pow- 
ered Bellanca monoplane, “Pathfinder,” 
in which Roger Q. Williams and Capt. 
Lewis A. Yancey hoped to make a non- 
stop flight from Old Orchard, Me., to 
this city, was landed here July 10 at 
9:30 p.m., or 3:30 p.m. New York time. 
The plane, which was sold originally 
in December, 1927, and has changed 
hands several times since then, took off 
from Old Orchard July 8 at 7:49 a.m. 
Eastern Standard time. It carried 445 
gal. of Tydol aviation gasoline. Head 
winds cut down the fuel supply, how- 
ever, and the plane was_ brought 
down with practically empty tanks at 
Santander, Spain, July 9 at 8:30 p.m. 
Greenwich time, or 3:30 p.m. New York 
time, making the flight time 31 hr. and 
41 min. Santander is approximately 
3,400 mi. from Old Orchard and 1,000 
mi. west of Rome. The next day, the 
“Pathfinder” was flown to the Italian 
capital, landing here just 24 hr. after 
the landing was effected at Santander. 
Fog was encountered the greater por- 
tion of the distance across the Atlantic, 
necessitating blind flying for the most 
part. The plane was equipped with 
Pioneer instruments and carried a Boyce 
ice-warning device. Veedol engine oil 
was used. 
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Women’s Air Derby 
Will Not Be Modified 


TOLEDO (oxn10)—The nation’s lead- 
ing women fliers, it is announced here, 
have won their point for a Santa Mon- 
ica-Cleveland air derby to be flown Aug. 
18-26 in connection with the National 
Air Races, and men, furthermore, will 
not be permitted in the planes, states 
Herold M. Harter, secretary of the 
National Exchange Club, this city, 
under whose auspices the event is being 
held. The decision was reached follow- 
ing conferences by Mr. Harter, Floyd 
J. Logan, Cleveland, chairman of the 
National Air Races, and Frank T. Cope- 
land, managing director of the Women’s 
Air Derby, Santa Monica. 

The rules of the race now stand that 
the crew of each plane shall consist of 
a woman pilot alone, or woman pilot 
and not more than one woman as pas- 
senger or mechanic. The woman riding 
as mechanic or passenger must be one 
who has never made a solo flight. Dual 
controls will not be permitted, according 
to Harter, Logan, and Copeland. 

Each woman pilot must be licensed 
by the Department of Commerce, and 
hold an F. A. I. license and an annual 
sporting license, issued by the contest 
commissioners of the National Aero- 
nautical Association of Washing- 
ton, Do: 

All pilots must have had at least 100 
hr. of flying experience, including 50 
hr. of cross-country flight. Two classes 
of planes will be used, those of 110 hr. 
or less, and those of from 110 to 200 hp. 





Announce Ryan Improvements 


ST. LOUIS (mo.) —Among refine- 
ments in design of the Ryan _ plane 
recently developed by the Ryan Aircraft 
Corporation, this city, are a new cowl- 
ing, an improved carbureter heater, an 
oil cooler, and an improved control 
system, according to anouncements. 
The corporation is now operating a 
night shift three times per week, and 
more men are being added to the payroll. 


Form Western States Group 


BOISE (1pa.)—Western States Aero- 
nautic Association is the name of the 
group formed here at the Air Commerce 
Conference, July 8-10, attended by 
representatives of eleven western states. 
Uniformity in legislation affecting aero- 
nautics was stressed. Another confer- 
ence is scheduled for Aug. 27-28 at 
Salt Lake City. 





Great Northern Buys 
Minnesota Aircraft Firm 


MINNEAPOLIS (minn.)—Mark M. 
Hurd, president of Great Northern 
Aviation Corporation, newly organized 
holding company to operate aviation 
enterprises and flying schools in the 
Northwest, announces purchase of the 
Minnesota Aircraft Corporation of 
Minneapolis. 

The offices of the company will be 
moved to St. Paul and the general 
business conducted there under the name 
Minnesota Aircraft Company. 

L. W. Chandler, president of the 
Minnesota Aircraft Corporation, will 
remain as president and general manager 
of the operating company. Mr. Chand- 
ler is one of the pioneers in the airplane 
sales and distributing business in the 
Northwest. The new concern will dis- 
tribute and sell a fufl line of Eaglerock 
airplanes. It will use the St. Paul air- 
port as a flying base. 





Ryan Firm Capital $500,000 


ST. LOUIS (mo.)—Ryan Aircraft Cor- 
poration, formerly the Mahoney-Ryan 
Aircraft Corporation prior to its recent 
acquisition by Detroit Aircraft Corpo- 
ration, has incorporated with 1,000 
shares of no par value stock, beginning 
business with $500,000. Edward S. 
Evans, of Detroit, president of the 
company, has 998 shares of the stock, 
and Howard H. Emmons, of Detroit, 
and John C. Nulsen, of St. Louis, each 
have one share. (Swarts, Reyburn & 
Kawin, attorneys, St. Louis.) 





Low-Wing Airplane Developed by Lockheed 





One of the first photographs of the new Lockheed low-wing, “City of Tacoma,” 
in which Lieut. Harold Bromley, Washington flier, plans to span the Pacific 
from Tacoma to Tokio, Japan. Lockheed’s first low-wing carries 890 gal. of 
gasoline, sufficient for 40 hr. flying. 





National Show 
Goes to St. Louis 


Exhibit in May for N. Y.; 


Sanction Detroit Exposition 


NEW YORK (n.y.)—St. Louis will 
be the scene of the 1930 National Air 
Show, with February as the time, the 
exact dates to be set later, according to 
an announcement by Charles L. Law- 
rance, chairman of the show committee 
of the Aeronautical Chamber of Com- 
merce. This means that 1929 will be 
without a Class A show, the Chicago 
Exposition last December being the last 
to fall in this classification. 

Mr. Lawrance also announced that a 
New York aircraft show, to bear a Class 
B designation, will be held in Madison 
Square Garden in that city, May 3-10, 
1930.. Sanction and a Class B designa- 
tion also went to the third annual All- 
American Aircraft Show, to be held at 
Detroit April 5-13, 1930. The New 
York show dates were selected upon 
recommendation of the Metropolitan 
New York Division, Distributor-Dealer 
Section of the Chamber, which has as- 
sured full cooperation and which desires 
to offer an exposition designed for the 
public at a time when weather is suit- 
able for demonstrations. It is under- 
stood, incidentally, that the second an- 
nual New York Aviation Show, spon- 
sored by the American Legion, Avi- 
ators’ Post No. 743, for Feb. 5-12, 1930 
will be given as planned, regardless of 
lack of sanction, which, it is said, has 
not been asked. 


Chicago Shew Considered 


As for Chicago, Luther Bell, secre- 
tary of the Aeronautical Chamber, and 
Cliff Henderson, Chamber exposition 
manager, will leave shortly for the Illi- 
nois city, to confer with the Chicago dis- 
tributor-dealer section concerning the 
holding of a show. An announcement 
will be made shortly regarding result- 
ing plans. 

The St. Louis Class A show is to be 
staged in the two National Exhibition 
Buildings under construction on Oak- 
land Avenue, 30 min. distant from the 
business center of the city on the edge 
of Forest Park and in the center of the 
residential section north of the hotel 
district. Planes may be landed on an 
air field opposite the buildings and taken 
in without dismantling. 

The buildings will consist of two units 
of 86,000 sq.ft. each and a covered arena 
between them offering 31,500 sq.ft. avail- 
able for booth displays. Lambert- 
St. Louis Field and Parks Airport, it is 
announced, will be used for demonstrat- 
ing planes. 





Offer Whirlwind Swallows 


WICHITA (xan.)—A _ Whirlwind 
powered three-place Swallow bipiane 
has been turned out here by the Swallow 
Airplane Company. According to George 
Bassett, general manager, this model 
will be built to order only. 
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Change Plane 
Approval Code 


Modifications Listed 
For Gliders, Propellers 


NEW YORK (vn. y.) — Thirty-eight 
specific changes in the Department of 
Commerce airworthiness requirements— 
the aircraft engineering code followed 
by American plane manufacturers to 
obtain approved type certificates—are 
announced here by the Aeronautical 
Chamber of Commerce. The changes, 
officials state, are designed to add com- 
fort as well as safety to planes produced 
in this country. 

Advanced copies of the new code 
have been prepared by the Aeronautical 
Chamber and sent to its members, with 
the Government printing of the require- 
ments expected to held up until early 
next year. A résumé of outstanding 
changes called for follows: 

To further strengthen the construc- 
tion of planes, the Department of Com- 
merce will require manufacturers to 
demonstrate by tests the strength of 
all control surfaces and control systems 
and the shock absorbing qualities of the 
landing gears on their planes, according 
to officials of the aeronautical trade asso- 
ciation. Such strength tests were not 
required previously. 

All wood members used in airplane 
construction must now be tested to 
destruction and samples of the parts 
which fail must be tested to determine 
their physical properties. 

Rule on Cabin Exits 


Cabins must have one exit for every 
six persons carried, under terms of the 
new code, instead of simply two exits 
as formerly. Detailed specifications for 
all openings and exits are given the 
manufacturers. 

The formerly sketchy requirements 
for the installation of engines in air- 
planes have been expanded to include 
detailed instructions to insure the high- 
est type of construction. 

Propeller clearance above the ground 
has been changed from a minimum of 
6 in. to a minimum of 9 in. on land 
planes and an 18 in. clearance has been 
specified for seaplanes. 

It is now required that propellers be 
so designed and adjusted that they will 
limit the engine speed at full throttle 
in level flight to 105 per cent of the 
official rated speed. The performance 
and flight test specifications have been 
amplified so that it describes the pro- 
cedure now followed by the Department 
of Commerce inspectors. 

The relative efficiency of biplane 
wings must be determined from rational 
formulae instead of from the curves 
formerly specified. 

The methods for calculating air load 
and dead weight for wings which are 
tapered in thickness ratio have been 
changed to comply with the latest facts 
known to aeronautical engineers. 

The introduction of glider building in 
the United -States has prompted the 
addition of a new paragraph in the air- 


worthiness requirements devoted to 
building these engineless aircraft. 

The requirements for propellers have 
been rewritten to eliminate the difficul- 
ties which have been encountered in the 
past year. These new requirements are 
substantially the same as formerly, ex- 
cept that*the Department of Commerce 
will no longer accept new propellers 
ypon an affidavit of 150 hr. of flight 
service. 





Army Fliers to “‘Fight’’ 
With Fairchild Cameras 


NEW YORK (n.y.)—A_ novel “ma- 
chine gun” camera to train aerial gun- 
ners is to be developed and built under 
contract with the United States Army by 
the Fairchild Aerial Camera Corpora- 
tion, a subsidiary of the Fairchild Avia- 
tion Corporation, according to an- 
nouncements. The instruments are to 
be similar in appearance, shape, and 
weight to the machine guns used in 
aerial combat. 

Air combat students engaging in a 
sham “dog fight” fire the “guns” at one 
another by pulling conventional trig- 
gers—but small photographs are clicked 
off rather than bullets and each picture, 
it is said, will show exactly where the 
projectile would have ‘Shit. Further- 
more, the hour, minute and second at 
which the photographic shot was fired 
is to be indicated in one corner of the 
film. 

Through comparisons of the result- 
ing film record of “shots” and of the ex- 
act time at which they were “fired,” 
two combatants may later determine 
which fighter first reached a vulnerable 
spot of the enemy plane. 





Boston N.A.A. Sponsors Meets 


BOSTON (mass.)—In order to pro- 
mote more interest in the National 
Aeronautic Association, the Boston 
chapter is sponsoring a series of flying 
meets to take place during this summer 
at the Boston Airport, and possibly at 
other fields in New England. The first 
meet was scheduled at the Boston Air- 
port, Thursday evening, July 18. Prizes 
will be awarded the winners in each of 
the events listed and arrangements will 
be made for a credit of points towards 
a major trophy for the individual or 
organization winning the most points 
during the entire series of meets. Those 
interested should notify Miss L. Defren, 
289 Park Street, Newton, who is chair- 
man of the contest committee organized 
for the competition. 





To Build Many Aristocrats 


BUFFALO (n.y.)—Manufacture of 
520 “Aristocrats,” 30 photographic 


“Surveyors,” and 30 mail planes is 
called for on the eighteen-month sched- 
ule of General Airplanes Corporation, 
this city, with the period dating from 
June 1. This production statement has 
been issued by C. S. Rieman, president 
of the firm. 
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Name Kerber, Beisel 
To Spartan Positions 


TULSA (oKLA.) — Appointment of 


Lawrence V. Kerber, chief of the en- 
gineering section, Air Regulations 


Division, Aeronautics Branch, as presi- 
dent of Spartan Aircraft Company, this 
city, is announced by W. G. Skelly, 
chairman of the board and president of 
the Skelly Oil Company. Announce- 
ment is also made that Rex B. Beisel, 
until recently a designer for Curtiss 
Aeroplane & Motor Company, has been 
named vice-president in charge of en- 
gineering. 

Mr. Kerber, a graduate of the Uni- 
versity of Michigan in aeronautical 
engineering, became chief of the aero- 
dynamics branch, McCook Field, Day- 
ton, Ohio. In 1927 he was named 
Daniel Guggenheim professor of applied 
aeronautics at Michigan; in 1928 he took 


his position with the Aeronautics 
Branch. 
Mr. Beisel first entered aviation in 


1917 in the Bureau of Aeronautics, Navy 
Department, and later in the design 
branch. -In 1923, Mr. Beisel joined the 
engineering staff of Curtiss as design 
assistant. He is well known for numer- 
ous aircraft developments. 





Gets Time Payment Insurance 


NEW YORK (n.y.)—Draft and sign- 
ing of an aviation insurance contract to 
be used as the basis of its future financ- 
ing of time payment sales in the aero- 
nautical field, is announced by ‘Commer- 
cial Investment Trust. Corporation 
through its subsidiary, Commercial In- 
vestment Trust, Inc. The contract, an- 
nounced as the result of an exhaustive 
study of hazards pertaining to the aero 
industry as well as of the legal compli- 
cations imposed by state and national 
laws, was stated by the corporation to 
have been developed in cooperation with 
two old-line insurance companies. It is 
pointed out, incidentally, that many 
other products in the industry besides 
airplanes are purchased on the deferred 
payment plan, such as airport equip- 
ment, hangars, landing lights, meteoro- 
logical stations, etc. 





‘Untin’ Bowler Lost 


NEW YORK (vn. y.)—Reports have 
been received that the Sikorsky ‘Untin’ 
Bowler, which started from Chicago, 
July 3, to fly to Berlin, Germany, by way 
of the Arctic, was swept away in an ice 
flow at Port Burwell, Cape Chidley, in 
the Hudson Bay region, with no one 
aboard. Attempts to save the plane 
were futile. 





New Offices for United 


NEW YORK (vy. y.)—United Aircraft 
& Transport Corporation announced on 
July 15 removal of its offices from 51 
Pine Street, New York City, to the 
New York Central Building, 230 Park 
Avenue, New York. The phone number 
is Vanderbilt 5014. 
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Plan Aviation Exhibit 


At Iowa Fair in August 


IOWA CITY (14.)—Plans for Iowa’s 
second annual Aircraft Show, to be held 
at the Diamond Jubilee Iowa State Fair, 
Aug. 21-30, and to occupy nearly twice 
the space of last year’s air show, are an- 
nounced here today by state fair officials 
and aviation enthusiasts who are co- 
operating in arranging the big display. 

Leading plane manufacturers and 
agents are being invited to send in planes 
for the eight days of the Diamond Jubi- 
lee Exposition and to provide demon- 
strator planes at the State Fair airport. 
An aviation accessory show will supple- 
ment the main display of aircraft. 

This year’s Aircraft Show will be 
open to the public free of charge. 
Officials announced this change from 
last year’s policy because of the wide- 
spread interest in aviation and their 
desire to permit as many as possible 
to see the exhibition of the different 
makes of planes. 

The show will be held in the open 
air in a special arena 150 ft. by 300 ft. 
immediately adjoining the main aviation 
field at the fair grounds. 





Developing Domestic Chute Silk 


WASHINGTON (op. c.) — Specifica- 
tions for a silk parachute fabric which 
can be manufactured in this country and 
which compares favorably with the 
foreign product, have been drawn up by 
the Bureau of Standards at the request 
of the Bureau of Aeronautics, Navy 
Department. Many of the domestic 
fabrics tested were reported entirely 
satisfactory and some superior to the 
foreign products. Investigation is being 
directed at present to the development 
of a suitable fabric woven from home- 
grown fibre, such as cotton, with the 
aim of obtaining eventually an entirely 
domestic product. Mercerized and 
doped “Arizona Egyptian” cotton has 
been tested. 





To Test Cessna for Goebel 


WICHITA (xKan.) —Cessna Aircraft 
Company, it is reported here, will 
shortly test a new high-speed plane 
designed for use by Col. Art Goebel 
in new attempts for cross-continent 
records. A top speed of better than 
175 m.p.h. is desired of the new craft, 
which is built around the Pratt & Whit- 
ney Wasp engine, is equipped with a 
N.A.C.A. cowling, and is being pro- 
vided with gas tanks availing a fuel 
capacity for more than 3,000 mi. flight. 





Must Pay Forced Landing Damage 


MUSKEGON (micu.)—Arthur Bil- 
lings, pilot and owner of a plane which 
damaged an automobile while making 
a forced landing on the beach at Grand 
Haven several weeks ago, must reim- 
burse the automobile owner, according 
to a judgment handed down in circuit 
court here. 


Book Salesman Uses Waco 


ROANOKE (va.)—Delivery has been 
made of a Waco “180” to George H. 
Mason, this city, agent for a set of books 
sold to normal school students and 
teachers. With his plane, the second of 
this type he has owned, Mason has at- 
tained the sales lead of the firm he rep- 
resents. He covers a territory which in- 
cludes Virginia, Georgia, Florida and 
North and South Carolina. 





To Start Construction 
Of Pratt & Whitney Plant 


EAST HARTFORD (conn.) — Con- 
struction here of the new $2,000,000 
plant of the Pratt & Whitney Aircraft 
Company, division of United Aircraft 
& Transport, is to start shortly, accord- 
ing to announcements. It is expected 
that the unit will be in full operation 
soon after the first of the year. 

To consist of a two-story administra- 
tion building, a personnel building, an 
engineering building where experimen- 
tal work will be carried on, a garage, a 
power house, and the main manufactur- 
ing unit, the entire unit will be 400 ft. 
wide, 1,500 ft. long, and will contain a 
total area of 500,000 sq.ft. 

The latest Monitor type of factory 
construction, such as used by General 
Motors and Ford in automobile produc- 
tion, will be employed. The flying field 
to be developed immediately behind the 
plant will be 400 acres in extent. 
(Editor’s Note—See page 1804, Avia- 
TION, May 25 for the announcement 
story concerning the new plant.) 





Army "Chute Order to Irving 


NEW YORK (vn. y.)—The Irving Air 
Chute Co. is the successful bidder for 
a contract from the United States Army 
Air Corps for the delivery of 1140 Irvin 
air chutes, it has been announced by 
Col. L. J. Campbell, chairman of the 
Board of the Company. Believed to be 
the largest single order ever placed for 
safety parachutes, the contract calls for 
delivery over the next six months. 
Additional orders on hand from foreign 
governments and commercial air trans- 
port operators in the United States will 
tax the capacity of the Irving factories 
both here and abroad for the next eight 
months, Colonel Campbell reported. 





Asks Duty-Free Chronographs 


WASHINGTON (pn. c.)—A_ request 
that imported chronographs for use on 
aircraft should be permitted to enter 
duty-free was made to the Senate 
Finance Committee July 9 by Edgar L. 
Vail, representing the Jaeger Watch 
Company, New York. Mr. Vail said 
the imported instruments do not compete 
with anything made in this country and 
that the present duty now amounts to 
approximately 100 per cent. At that 
rate of duty the Jaeger company must 
put a price of $60 on them but without 
this tax would be able to sell them for 
$20 or $22, said Mr. Vail. 
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Announce Ten 
Approved Floats 


( 

§ 

5 

5 

5 

5 
WASHINGTON (p.c)— } 
Airplane floats approved for 
use on licensed aircraft have 4 
been listed as follows by the ) 
Aeronautics Branch, giving 2 
manufacturer’s name, model, 
number of floats per airplane, 4 
and the maximum allowable } 
airplane weight, respectively : 2 
Brewster, B-5500, 2, 5,000; 
Edo, Type C, 2, 2,580; Edo, § 
De Luxe, 2, 2,660; Edo, Type § 
E-3, 2, 4,100; Edo, Type H, 
2, 1,600; Edo, Type J, 2, 
5,570; Edo, Type K, 2, 4,880; 5 
Fairchild, P-6, 2, 5,470; } 
Hamilton, Series F, 2, 5,230; 2 
and Hamilton, Series D, 2, ¢ 
3,840. Prior to the use of 4 
these floats on any type of air- ? 
craft, a complete investigation 2 
and approval of the particular ¢ 
type of installation is required. > 
» 

( 
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Announce Waco Deliveries 


TROY (oH10)—Numerous recent de- 
liveries of planes are announced here 
by the Waco Aircraft Company. Rankin 
Flying Service, Portland, Ore., North- 
west distributor, has received a carload 
of five OX powered craft with another 
carload promised shortly, while Denni- 
son Airplane Sales Comipany, Atlantic, 
Mass., has also received five OX Wacos. 
The American Aircraft Corporation, 
Southwest Waco distributor at Los An- 
geles, has been sent a carload consisting 
of both OX models and Whirlwind 
Taper Wings. In the export field, the 
firm announces recent delivery of Wacos 
for instruction work at Shanghai, China, 
and others for mail and express service 
in Alaska. An order for three J-5 Taper 
Wings has been received from Central 
America. 





Proposes Planes for Servicing 


LINCOLN (NeEB.)—Sidles Airways 
Corporation, this city, Nebraska and 
Colorado distributor for Arrow and 
Stinson planes, is working up a sales 
campaign among midwest business firms 
that want to use planes in sending ser- 
vice men over territories. Telephone 
companies are also being approached in 
view of selling planes to them for use 
in discovering wire trouble and trans- 
porting repair men. 





To Offer Seaplane Instruction 


ALAMEDA (cALiF.)—A seaplane in- 
struction base is being put under con- 
struction on a tract adjoining the Ala- 
meda air field, according to Capt. Frank 
M. Bartlett, district manager of Curtiss 
Flying Service:: All necessary equip- 
ment. for the teaching of, seaplane work 
will be installed. 
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Seven to School 
Committee Posts 


Meeting is Scheduled 
At Cleveland Air Show 


NEW YORK (vn. y.)—Selection of 
seven members of a committee of nine 
pilots to study flying school problems 
on behalf of the aircraft. industry, is 
announced by Frederick B. Rentschler, 
president of the Aeronautical Chamber 
of Commerce, this city. The seven men 
named on the new committee are: Tex 
Rankin, Portland, Ore.; C. S. “Casey” 
Jones, New York City; John Bowers, 
Los Angeles, Calif.; Cloyd Clevenger, 
Tulsa, Okla.; W. D. Haviland, St. Louis, 
Mo.: Oliver L. Parks, St. Louis, Mo.; 
and Chan C. Mason, Buffalo, N. Y. Two 
vacancies on the committee will be filled 
later, Mr. Rentschler said. 

The committee will meet in Cleveland 
August 29, during the National Air 
Races and Aeronautical Exposition, to 
elect a chairman and formulate a pro- 
gram of investigation on flying school 
problems. The committee will work 
with the Department of Commerce, 
which is rating all flying schools under 
provisions of an amendment to the Air 
Commerce Act. 


To Announce Rated Schools 


The first 25 schools to be rated under 
the new code will be announced within 
a few weeks. The original committee 
which drafted these regulations resigned 
in April after having carried out its 
mission; the new committee named is to 
study further flying school problems and 
advance the standards. 

Action of the Department of Com- 
merce in eliminating the “one-man 
flying school” is disclosed in a bulletin 
now ready for distribution to members 
of the Chamber’s school section. It is 
stated therein that transport pilots filing 
applications for an instructor’s license, 
for either flying or ground work, will 
not be approved unless they are actually 
employed by an approved flying school. 
Transport pilots need no license for 
individual instruction, it is announced. 
As many may be taught individually as 
desired, but there are to be no “one- 
man flying schools,” and licensed flying 
instructors must actually be on the pay- 
roll of an approved flying school. 





Irving Sponsors "Chute Film 


NEW YORK (n.y.).—Irving Air 
Chute Company, Inc., Buffalo, N. Y., is 
sponsoring the film “Happy Landings,” 
a picture just completed by Visugraphic 
Pictures, Inc., this city, depicting the 


manufacture and use of the parachute.. 


Slow motion photography is used to 
advantage in showing various jumps. 





Deliver 23 Command-Aires 


LITTLE ROCK (arx.)—Twenty-three 
airplanes were delivered to purchasers 
by Command-Aire, Inc., from the Little 
Rock factory during the month of June. 


Circus Planned at Alliance 
ALLIANCE (on10)—Sponsored by the 


American Legion, plans are being com- 
pleted for an air circus to be staged 
here July 27 and 28. Thirty planes, 
including a Ford and a Goodyear blimp 
from Akron, are to be entered in the 
events. Lieut. William J. Leonard, 
chief test pilot for the Alliance Aircraft 
Corporation, is taking a leading part in 
arranging the program, according to 
the announcement. 





Control of Coast Firm 
Goes to Talbot Interests 


PORTLAND — (ore.).—Control of 
West Coast Air Transport has been ac- 
quired by a group of California capital- 
ists headed by James Talbot, chairman 
of the board of directors of Richfield 
Oil Company, and Harris M. Hanshue, 
identified with W. A. E. This statement 
was made by Charles V. Eakin, presi- 
dent of West Coast, after rumors had 
been afloat for several days telling of 
the sale of the company. 

The transaction amounted to a re- 
financing whereby West Coast would 
have funds for improving its equipment 
and expanding, Eakin said. He further 
announced that ten tri-engined Fokker 
F-10’s would be placed at the company’s 
service in July. Plans for extending the 
line to reach British Columbia and 
Southern California were also given out. 

West Coast was organized by Eakin 
more than a year and a half ago. Since 
March 5, 1928, the line has carried on 
a passenger and express service between 
Seattle, Portland and San Francisco. 
Portland will remain the headquarters 
of the company. 





Report Davis V-3 Deliveries 


RICHMOND (1np.)—Davis V-3 mono- 
planes, manufactured here by the Davis 
Aircraft Corporation, have recently been 
delivered to the following: Jack Frye, 
president of the Aero Corporation of 
California, Los Angeles; Cole & Sons 
Motor Company, Carbondale,  IIl.; 
Howard Rinehart, president of Dayton 
Air Institute, Inc., Central and Western 
Ohio distributor; and W. A. Simms, 
Dayton, Ohio. New orders were placed 
by Cole & Sons Motor Company, by 
Dayton Air Institute, and by Thomas D. 
Lane, of St. Paul, Minn. 





Simplex Aircraft Absorbed 


DEFIANCE (oH10)—Simplex Air- 
craft Corporation, this city, has been 
absorbed by the Aero Corporation of 
America, chartered in Delaware. The 
new company will acquire all of the 
stock of the Simplex corporation and 
nearly all of the bonds and stock of 
the Covert Gear & Manufacturing Co., 
of Lockport, N. Y. Expansion of the 
Defiance firm and airport is expected 
to result from this newly-announced 
combination. 
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American Eagle Buys 
Wallace Aircraft Firm 


KANSAS CITY (Mmo.)—Wallace Air- 
craft Company, Inc., of Chicago, has 
now been purchased by American Eagle 
Aircraft Corporation, Kansas City, ac- 
cording to E. E. Porterfield, president 
of the latter concern. The Wallace firm 
has been producing the ‘“Touroplane,” 
a three-place, Kinner-powered folding 
wing, cabin monoplane. 

The Wallace company is the first air- 
craft manufacturing concern to be ac- 
quired by the American Eagle firm fol- 
lowing its organization recently of the 
subsidiary company, Porterfield Avia- 
tion Interests, Inc., a holding company 
for several aircraft building and aero- 
nautical accessories firms purchase of 
which is contemplated. 

While the purchase figure was not 
announced by Mr. Porterfield, it is be- 
lieved to be approximately a quarter 
million dollars. Removal of the Wallace 
factory to Kansas City will be in Au- 
gust. Until then Wallace Touroplanes 
will be constructed in Chicago and de- 
livered to purchasers from that city. 

The name Wallace Touroplanes will 
be retained by the American Eagle com- 
pany and the company henceforth will 
be known as the Wallace Aircraft Com- 
pany, Inc., a division of the American 
Eagle Aircraft Corporation. C. E. 
Thompson is president of the Wallace 
company and Stanley Wallace, designer 
and general manager. 

The Wallace Touroplane, which 
cruises at 100 m.p.h. and has a high 
speed of 115 m.p.h., is manufactured 
under approval certificate No. 119. Mr. 
Wallace is now at work on a four-place 
cabin monoplane to be built along the 
same general lines as the Touroplane. 
This is to be added to the American 
Eagle line. 





Plan New Tests With Prestone 
DAYTON (on10)-—A series of flights, 


with ethylene glycol substituted for 
water cooling and from which new 


speed marks are expected, are scheduled 
to be conducted at Wright Field within 
the next several weeks. The cooling 
fluid, which allows use of a smaller 
radiator thus reducing both weight and 
wind resistance, has been the object of 
much experimentation on the part of 
Army Air Corps engineers here. The 
chemical is sold by the National Carbon 
Company under the name Prestone, 





Consolidated Orders Reported 
NEW YORK  (n.y.).—Consolidated 


Instrument Company, this city, an- 
nounces two orders for aircraft instru- 
ments amounting to more than $63,000. 
Command-Aire, Inc., Little Rock, Ark., 
contracted for 500 complete custom-built 
instrument panels, which consist of five 
types, to be exclusive in Command- 
Aires. The second order came from 
American Eagle Aircraft Corporation, 
Kansas City, specifying 200 air speed 
indicators and 200 compasses. 
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(im PERSONNEL «till 


F. R. Hitt has been appointed sales 
manager of the Okay Airplane Com- 
pany, Oklahoma City. 

J. F. NewBaver has been appointed 
manager of the Texarkana, Ark., Mu- 
nicipal Airport with full charge of 
maintenance and operation. 


Byron Hatcu has been appointed 
test pilot for the Monocraft Corporation 
ef Moline, Ill. 


REGINALD Rossins has been appointed 
sales representative for the Ponder Air- 
craft Company, Fort Worth, Ryan rep- 
resentatives in Texas and Oklahoma. 


Dr. J. A. TAMISIEA is commercial 
flight surgeon for the Boeing system. 


Epwarp A. STALKER is to be a mem- 
ber of the Arrow Aircraft & Motors 
Corporation of Lincoln, Neb. 


Sam C. Breper has been appointed 
sales manager of Lockheed Aircraft 
Company, Burbank, Calif. 


Metvin Bexins, H. M. BAtprice, 
Sam A. Houser and J. T. Stewart, IT, 
are directors, in addition to WALTER F. 
Ha tey, of Rapid Aviation, Inc., a sub- 
sibiary of Rapid Airlines Corporation, 
Rapid City, S. D., a unit controlled by 
Halley Air Management, Inc. 


Georce T. Leacu has been elected 
director of the Berliner-Joyce Aircraft 
Corporation, Baltimore, Md. 


Verne Hence has been elected chair- 
man of the Lincoln, Neb., Aviation Ad- 
visory Board. 


Capt. FLtoyp SHUMAKER has been 
named director of the Nebraska Flying 
Service, Fremont, Neb. 


M. E. CaLitanper has been elected 
general sales manager for Central Air- 
lines Division of Universal Aviation 
Corporation, a unit of The Aviation 
Corporation. 


GeorceE Lea LAMBERT has been ap- 
pointed vice-president of the Von Hoff- 
mann Aircraft Company in charge of 
field activities at St. Louis. 


Dr. Max M. Munk has joined the 
engineering department of the Alex- 
ander Aircraft Company, Colorado 
Springs. 


T. Epwarp HAmMBLETON has been 
elected director of the Consolidated In- 
strument Company of America, Inc. 


R. W. Procter, who was formerly 
connected with Black and Decker, has 
become sales manager of The Van Dorn 
Electric Tool Company. Mr. Proctor 
succeeds Lyman H. Bellows. 


J. M. Beaes, formerly connected with 
the sales department of The Van Dorn 
Electric Tool Company, has been placed 
in charge of the advertising department 
of that concern. 


Wititram F. Wuwnoperticy, well- 
known air mail pilot, has been made 
manager of the new municipal airport 
at Denver, Colo. 


Joun JoHANsEN has become chief 
airplane and engine mechanic for Uni- 


versal Aviation Corporation, St. Louis, 
Mo. He was formerly connected with 
Fokker Aircraft Corporation of America. 

E. L. McMILian, who was formerly 
with the Vance Air Service, Great Falls, 
Mont., has joined the staff of Universal 
Aviation Corporation as chief pilot. 

WitiiaM H. PFLuecer, a graduate of 
one of the schools operated by Univer- 
sal Aviation Corporation, has been ap- 
pointed assistant purchasing agent of the 
company with headquarters at Lambert- 
St. Louis Flying Field. 

Harry H. Hammi_t, Detroit, Mich., 
has been appointed district sales man- 
ager of American Eagle Aircraft Corpo- 
ration for Ohio and the neighboring 
Middle Western states. 





New Firms Announced 


AVIATION ENGINEERING CORPORA- 
TION, 225 West 57th Street, New York 
City; $250,000; James V. Fonel, vice- 
president; to manufacture aircraft. 

SULLIVAN Arrport, INc., 7901 Fourth 
Avenue, New York City; capital 500 
shares no par value stock; by Frederick 
A. Schrader, Louis L. Cantwell, Jean 
Stabin ; to operate an airport. 


Unitep Arrport Exports, INc., 55 
Wall Street, New York City; capital 
$100,000; by William D. Howe, Fred- 
erick W. Jackson and Robert N. West; 
to deal in aircraft and transport merchan- 
dise. 

AurRoRA AIRCRAFT ASSOCIATES, INC., 
841 East 167th Street, New York City; 
capital $250,000; by Arthur Epstein, 
George Rockman, Alexander Gremm; 
to manufacture aircraft. 

CUMBERLAND ArrRport, INc., 213 
North Calvert St., Baltimore, Md.: 
10,000 shares no par value capital stock ; 
James G. Nagel, Elizabeth Sullivan and 
Almyra Manning; to deal in airplanes 
and flying fields. 

Stuart Agro Propucts, INc., St. 
Louis, Mo.; 500 shares no par value 
stock; Ainsley E. Stuart; E. L. Weh- 
meyer and Ethan A. H. Shepley; to deal 
in airplane parts and accessories. 











AERONAUTICAL CALENDAR 


July 16-27 





International Aircraft Exhibition of 
the Society of British Aircraft Con- 
structors, Olympia, London. 

Aug. 24-Sept. 2 National Air Races and Aeronautica! 
Show, Cleveland, Ohio 














Aug. 26-28 Society of Automotive Engineers, 
Cleveland Aeronautic Meeting. 

Sept. 2-7 Class C Aviation Exhibit Rochester 
Exposition at Rochester, N. Y. 

Sept. 6-7 Schneider Cup Race, over the Solen 


Cowes, England. 

Sept. 23-28 Fourth Annual New England Avia- 
tion Exposition, Boston Garden, 
Boston, Mass. 

Sept. 28 Gordon Bennett Balloon Trophy 
Race, St. Louis, Mo 




















Oct. 5-21 National Air Tour, Starting from 
Ford Airport, Dearborn, Mich. 

Oct. 12-27 Southwestern Aircraft E ~ pene 
State Fair Grounds, Dallas, 

Oct. 31 Guggenheim Safe Aircraft Seoaw. 
tion closes. 

Nov. 18 Lamm Airport Design Competition 
closes. ‘Lehigh Portland ment 
Company. 
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Schools and Colleges 


GREAT NoRTHERN AvIATION Cor- 
PORATION, St. Paul, Minn., formally 
opened the Great Northern Aviation 
Schools at St. Paul on July 15. The 
new institution which includes both 
ground and air instruction is regarded 
as one of the largest schools in the 
Northwest and is under the direct 
supervision of Mark M. Hurd, pres- 
ident of the Corporation. The Ground 
School is housed in the Great Northera 
Aviation Building, 568-80 University 
Ave., St. Paul. The manual of school 
courses includes six ground and three 
flying courses as follows: 


Private pilot’s ground course, Limited 
Commercial pilot’s ground course, 
Transport pilot’s ground course, Avia- 
tion mechanic’s course (days), Avia- 
tion mechanic’s course (nights), Pri- 
vate pilot’s flying course, Limited 
Commercial pilot’s flying course, and 
Transport pilot’s flying course. 


LincotN AIRPLANE ScHOOL, Lin- 
coln, Neb., plans to spend approx- 
imately $50,000 during the summer in 
enlarging its school. A quarter section 
of ground, ten miles from the city will 
be purchased for an airport, according 
to E. J. Sias, director, and new hangars 
will be constructed and other equipment 
under the Departinent of Commerce 
ruling for a recognized Transport 
School. 


BENNETT FiyinG Service, Kansas 
City, Mo., has organized a_ branch 
school at the new Henryetta municipal 
airport. 


Mutua Fryers Ctups, Inc., Lin- 
coln, Neb., which boasts of a member- 
ship of 78 has purchased a three-place 
Lincoln-Page and is conducting a 
flying school at the municipal airport 
where the Club has erected a temporary 
hangar. 


CENTRAL AIRLINES ScHooL, Wichita, 
Kan., is offering a specialized business 
course given by the officials of the 
School and based on their experiences 
in the industry. The course covers a 
period of 10 weeks. A class in weld- 
ing has also been started by Central, 
and 30 students are now enrolled. 


UNIveRSAL Fiy1nc ScnHoot, Mem- 
phis, Tenn., recently started its first 
night mechanic’s and pilot’s ground 
course. The Memphis-Universal school 
was opened the latter part of last 
month, and the night courses are being 
held on the third floor of the West 
Court Building. In addition to the 
night courses the Company has formed 
a business class in aviation for botk 
men and women. This training is also 
to be given at night. Universal also 
announces that work is under way at 
Wold-Chamberlain Field, Minneapolis, 
on a $30,000 school building to be 
ready late this month. 


Curtiss FLy1nc Service oF INDIANA, 
opened its fourth ground class at In- 
dianapolis July 12. Nearly 40 were 
enrolled. 
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Trade Division 
Headed by Rogers 


Barker, York, Rea 


Named as Assistants 
WASHINGTON (p.c.) — Because of 


the growing importance of the export 
market to American manufacturers of 
aircraft and accessories, the Commerce 
Department has established an Aero- 
nautical Trade Division, it was an- 
nounced recently. Leighton W. Rogers, 
who was formerly American Trade At- 
tache at several European capitals and 
who acted as executive officer of the 
International Civil Aeronautics Confer- 
ence last December, has been named as 
director of the new division. 

Mr. Rogers is a major in the Air 
Corps Reserve and was in charge of the 
Department’s activities for developing 
overseas markets for aircraft products 
when this work was under the Trans- 
portation Division. He will be assisted 
by Fowler W. Barker, Brower V. 
York, and C. D. Rea, Mr. Barker was 
on the staff of the International Aero- 
nautics Conference and has had experi- 
ence in the aviation industry as a pilot 
and in sales work. 

As an indication of the growth of the 
foreign trade, it is stated that prelimi- 
nary reports for the month of May show 
that exportations of aeronautical prod- 
ucts were the greatest amount ever 
recorded. The cooperation of the 63 
foreign offices of the Commerce De- 
partment and the consulates throughout 
the world will make it possible for the 
new division to keep the domestic in- 
dustry informed of foreign activities 
and markets. 

Particular attention will be given to 
the compilation of data on rates, sched- 
ules, and operating results of foreign 
airlines. Foreign traffic regulations and 
aviation insurance methods will be stud- 
ied also. The division will be divided 
into two sections. The trade section 
will be headed by Mr. Barker and will 
deal primarily with the most effective 
methods in building up foreign markets 
and in avoiding distribution wastes. The 
other section, of which Mr. York will 
be the chief, will compile and dis- 
seminate information relative to for- 
eign aeronautical activities. 





Boston Votes Aero Bureau 
BOSTON (mass.)—In order to enlarge 


the scope of aviation activities of the 
Boston Chamber of Commerce, the 
board of directors of that organization 
has voted to create an aviation bureau. 
Hitherto these activities have been con- 
ducted under the management of the 
civic bureau. Theodore G. Holcombe, 
an assistant in the civic bureau, has been 
appointed manager of the new depart- 
ment and will have general charge of 
the work in co-operation with the 
Chamber’s committee on aviation, James 
D. Brennan of the First National Bank 
of Boston is chairman of that committee. 








Colorado Fruit 
$ Shipped by Plane 


] DENVER _ (coLo.) — Six 
hours after raspberries were 
7 picked in Colorado they were 
eaten in Kansas City by vir- 
tue of a recent airplane ship- 
ment over the distance of 
more than 600 mi. Fred 
Green, of Green Brothers 
Fruit Company, this city, sent 
} the berries as an experiment, 
and he is now of the opinion ' 
that a satisfactory business on ‘ 
perishable shipments may re- 
sult if the transportation firms 
can offer a suitable rate. 











Georgia and Indiana 
State Tours Scheduled 


Two state air tours are reported on 
the calendar. The All-Georgia Air 
Tour begins at Atlanta July 24, with 
38 cities on the itinerary. It is sponsored 
by the N.A.A. chapter at Atlanta and 
by the Atlanta Constitution. 

According to preliminary plans 40 
planes will make a state tour of twenty 
Indiana airports the week of Sept. 16. 
The Indianapolis Aircraft Trade Asso- 
ciation is sponsoring the flight and the 
following committee has been appointed 
by Capt. H. Weir Cook, of Indianapolis, 
president of the association: Harold C. 
Brooks of Indianapolis, chairman; C. F. 
Cornish of Ft. Wayne, Ellis Fish, of 
Bedford, Lawrence Artez of LaFayette, 
Paul Cox of Terre Haute, L. D. Miller, 
of Richmond, and Clyde Shockey, of 
Kokomo. 





Test J-5 Eagle Phaeton 
KANSAS CITY (mo.)—Completion is 


reported here of tests by Aeronautics 
Branch representatives on the new 
American Eagle Phaeton, a three-place 
biplane powered with the Wright Whirl- 
wind J-5 220-hp. engine. Production of 
the plane by the American Eagle Air- 
craft Corporation is now under way. 
Built along the same general lines as 
the 165-hp. Wright-powered Phaeton, 
the J-5 craft employs the new type tail 
surfaces and has staggered wings with 
steel tubing “N” type interplane and 
center section struts. It has an esti- 
mated cruising speed of better than 
120 m.p.h. 





Navy Order te Great Lakes 


CLEVELAND (on10)—The Navy has 
given an additional order for $50,000 
worth of pontoons to Great Lakes Air- 
craft Corporation, Cleveland, it is an- 
nounced by Col. Benjamin F. Castle, 
president. This order is in addition 
to the one for eighteen three purpose 
battle planes and other equipment 
totalling approximately $650,000 given 
Great Lakes recently. 
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Announce Cleveland 
Show Gliding Events 


DETROIT (micu.) — The National 
Glider Association, with headquarters 
here, has sanctioned the holding of the 
first official glider contest under the 
auspices of the N.G.A. during the 
National Air Races, scheduled for Aug. 
24 to Sept. 2 at Cleveland, Ohio. In 
conjunction with the contest there will 
also be held the Second National Glider 
Conference on Aug. 27 at the Winton 
Hotel, Cleveland. The Conference 
will be under the joint auspices of the 
N.G.A., the Cleveland Glider Club and 
the sponsors of the National Air Races. 

Among the events to be held in the 
glider contest are the following: 

(1) Distance, shock-cord launching 
method. 

(2) Duration, shock-cord launching 
method. 

(3) Distance, auto-towing launching 
method. 

(4) Duration, auto-towing launching 
method. 

(5) Landing on a mark, auto- 
towing launching method. 

(6) Famous Motored pilots’ Derby, 
auto-towing launching method. Dura- 
tion and landing on a mark to count, 
each 50 per cent. 

(7) Best all-around handling of a 
glider for glider pilots only. 

(8) Best all-around handling of 
glider, any pilot. 

Individuals and clubs desiring to 
enter for the contest will be paid 10c. a 
mile each way from their home to 
Cleveland, toward the expense of bring- 
ing their glider or gliders to Cleveland, 
the maximum sum to be paid owner 
of any one glider being $100. Inside 
hangar space will be available without 
cost, properly guarded or barred at night 
and repair equipment and tools will be 
available without cost. To secure ex- 
pense money, the owner or owners of 
the glider must actually enter and fly 
in the contest on at least two days. 
Any ships entered and suffering a bona 
fide washout will receive contest money 
regardless of length of time flown. 

Entries for the contest should be 
made by writing to L. F. Ross, c/o 
the Cleveland News. 





Plan Kansas City Show 


KANSAS CITY (mo.)—An Air Cir- 
cus, Exposition and Pilots Reunion, to 
be held at Fairfax Airport, this city, 
Sept. 21-29, has been announced. The 
United States Army Air Corps Reserve 
Officers Association is slated to be in 
charge. The air circus will be featured 
by stunt flying, balloon strafing, man- 
euvers by bombardment and _ pursuit 
squadrons, sky writing, refueling air- 
planes in flight, radio communication 
from plane to ground, aerial- ambulance 
demonstrations, flights by air liners, 
parachute jumping, aerial fireworks, 
demonstrations of commerciab airplanes, 
air derbies, handicaps, contests and 
various types of air races, accordingg to 
the announcement. 
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The Porter-Cable Machine Company, 
Syracuse, N. Y., has bought and will 
continue the manufacture of the Em- 
mert oscillating spindle sander formerly 
manufactured by the Emmert Manufac- 
turing Company, Waynesboro, Pa. 

The Airways communication radio 
stations at Oakland, Fresno and Glen- 
dale, Cal., and the model airway between 
Oakland and Los Angeles have been put 
in operation. 

Wichita Boy Scout Council is forming 
several troops of air scouts, instruction 
being in the ground subjects. 

Universal planes operating out of St. 
Louis carried 358 passengers in June. 
Students put in 700 hr. flying time. 

Universal has taken a long term lease 
on the first floor of a downtown St. 
Louis Building for use as a ticket office. 

Five Eaglerock biplanes powered with 
Hispano-Suiza engines have been re- 
ceived recently by L. L. Brunning, 
Portland, Ore., distributor. 

What is called the first annual Airfair 
is to be held by the Sioux Falls, S. D., 
Chamber of Commerce, on Sept. 16-21. 

W. C. Dance, Oklahoma City, is in 
charge of the air show in connection 
with the Oklahoma States Fair in 
September. 


Complete sound and talking equipment 
will be carried by the South American 
Trade Extension plane on its tour of 
South America this fall. 

A new edition of the Gargoyle Mobil- 
oil aero chart has been issued by the 
Vacuum Oil Company. 

Universal is operating a pontoon 
equipped Fairchild at Lake Minnetonka, 
Minn., for the use of fishermen and 
hunters. 


Six hundred and twenty-seven pas- 
sengers were carried on the Boston-New 
York service of Colonial Air Transport 
in June. 

American Eagle Aircraft Corporation, 
St. Louis, Mo., will shortly produce a 
strictly training service type biplane for 
use by flying schools. 

P. G. Johnson, president of Boeing 
Airplane Co., was one of a committee of 
five men representing the National 
Association of Airplane Operators which 
recently conferred in Chicago with rep- 
resentatives of the Post Office Depart- 
ment on the subject of a possible revi- 
sion of air mail rates. 


The airport at Superior, Wis., which 
was dedicated July 4, as the Arrowhead 
airport, has been changed to the Super- 
ior Municipal Airport by a unanimous 
vote of the city council. 


Both ground and flying instructions 
with air mail pilots as tutors will be 
given in the school department of the 
Colonial Flying Service, which is estab- 
lishing units throughout the territory 
covered by the Colonial Airways 
System. 

E. E. Porterfield, president. of Ameri- 
can Eagle Aircraft Corporation, has 
announced that his company has already 


bettered its July production record of 
1928. He expects the total 1928 figure 
to be passed by September first. 

The Hamilton company, Milwaukee, 
has increased the production of its 
propellers from 400 a month last Jan- 
uary to 800 monthly at present. 


The Studebaker Corporation, South 
Bend, Ind., is delivering a fleet of 12 
large cars to Transcontinental Air 
Transport for use on its 48 hr. coast to 
coast service. 

Registration of the American Eagle 
trade-mark in Canada is announced by 
D. L. Chick, treasurer of American 
Eagle Aircraft Corporation. The trade- 
mark is now registered in practically 
every country in the world. 


Paul Busch, of Berlin, Germany, who 
is now in this country studying economic 
and transportation conditions arrived in 
Chicago last week on a trip from the 
Coast. He commented most favorably 
on American progress without govern- 
ment subsidy. 


Definite plans of the newly organized 
National Aircraft Company of America, 
Chicago, IIl., are expected to be revealed 
at an early date. The company has 
leased 996 acres 56 mi. from Chicago 
and just east of the Indiana line where 
a factory will soon be constructed for 
the manufacture of planes ranging from 
two-seater to tri-engined type. 

Sixty eight students are now taking 
instruction at the Everett, Wash., air- 
port. Both ground courses and air 
courses are available. 


Word has been received by the Ameri- 
can Aeronautical Corporation, New 
York City, that Roger Q. Williams and 
Capt. Lewis A. Yancey, plan to return 
from Italy to the U. S., via a Savoia- 
Marchetti S-55 flyingboat. No details 
of the route to be flown have been 
received as yet. 

A. H. Heermance, municipal aviation 
director for the city of Miami, Fla., has 
received word from the National Aero- 
nautic Association that that body would 
approve aviation contests to be held 
during the Miami motor boat regatta 
scheduled for March of next year. The 
N.A.A. is reported to have also approved 
the Miami All-American air races set for 
Jan. 13-15, 1930. 

Curtiss Flying Service of Chicago, 
Ill., has increased its flying equipment 
by the addition of another Sikorsky 
Amphibion. The other Sikorsky plane 
has been in the local mail service for 
the past month. 

As AVIATION goes to press, Dale 
Jackson and Forrest O’Brine test pilots 
for the Curtiss Robertson Airplane M’f’g 
Company are spending their third day 
aloft over Lambert Field, St. Louis, in 
a Curtiss Robin in a refueling flight to 
test the Challenger engine. It is not 


anticipated that any effort will be made 
to break the present record. 


A committee composed of 22 promi- 
nent citizens interested in aviation has 
been named by Paul Wick, head of Ohio 
Air Transport, to function as a Citizen’s 
Aviation Committee. 
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imme TRADE TIPS wiiill 
It has been reported that 


“Tex” Rankin will appoint a number 
of dealers in California to handle the 
line of planes manufactured by Great 
Lakes Aircraft Corporation, Cleveland, 
Ohio. 

Bids on the construction of a build- 
ing designed for the manufacture of 
aircraft are being received by The Bea- 
con Airways of America, Inc., Board 
of Trade Building, Kansas City, Mo. 
The structure is to cost $100,000 and is 
to measure 60.x 100 ft. 

The Rapid Air Lines, Inc., Rapid 
City, S. D., is considering the removal 
of its headquarters to another place 
where flying field facilities are better. 

The Fairfax Airport Company, Fair- 
fax Field, Kansas City, Mo., is receiving 
bids on the construction of a hotel and 
shop building to be two stories in 
height and to have a basement. It is to 
measure 56 x 160 ft. 

A 60 x 80 ft. hangar and administra- 
tion building is to be erected soon by 
The Wichita Falls Air Transport Com- 
pany, Wichita Falls, Tex. 

Commissioner Noyes expects to install 
a model. lighting system at the Omaha, 
Neb., municipal airport. 

Sabine Airways, Inc., Beaumont, 
Tex., has completed plans for the pur- 
chase of equipment for a nationally ad- 
vertised flying school that it is shortly 
going to establish. 





Representatives Named 


AviAn—Air Sales, Inc., 185 Devon- 
shire St., Boston; for New England. 
Ludington-Philadelphia Flying Service; 
for territory surrounding Camden, N. J., 
and Philadelphia, Pa. The Wilkes- 
Barre Wyoming Valley Airport Com- 
pany; for five counties of Northeastern 
Pennsylvania. Main Aeronautics Com- 
pany, for Pittsburgh, Pa. Earle Lans- 
ing Jones, San Francisco; for the West 
Coast as far south as Bakersville, Calif. 
Russell W. Simpson, Clover Field, Los 
Angeles, Calif. ; for Southern California. 
C. H. Quackenbush, Cleveland, Ohio; 
for State of Ohio. 

Rosin—Iowa Airways Corporation, 
Junior Chamber of Commerce, Airport, 
Ft. Dodge, Ia.; local agency. 

UNIVERSAL AVIATION CoRPORATION— 
The St. Joseph Air Service, St. Joseph, 
Mo.; for territory surrounding St. 
Joseph. 

AMERICAN EacteE— The Roosevelt 
Motor Sales Company, Lombard, IIl.; 
for that territory. ; 

Motu—Charles H. Armstrong, sales 
director for Huntington Aircraft Com- 
pany, Bridgeport, Conn.; for that 
section. 

Davis—Cole and Sons Motor Com- 
pany; for Southern Illinois and West- 
ern Kentucky. 

Birp—D. Barr Peat, former manager 
of Bettis Field; for Western Pennsyl- 
vania. 
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United Plans 30-Hr. 
Transcontinent Line 


Boeing and Stout Service 


To Be Co-ordinated Oct. 1 
NEW YORK (wn. y.) — United Air- 


craft & Transport Corporation expects 
to come close to its goal for establishing 
the first all-air transportation system 
across the continent about October 1. 
On or about that date it will launch, 
through two subsidiaries—the Boeing 
System and Stout Air Services a day 
and night service between San Fran- 
cisco-Oakland and Cleveland. The re- 
maining 400 mi. between Cleveland and 
New York City will be opened as soon 
as terminal arrangements and airway 
surveys can be made. 

When the complete line is in opera- 
tion it is hoped that a 30-hr. schedule 
will be maintained. This calls for con- 
tinuous flying for the entire route, there 
being no railroad accommodations ex- 
cept in case of emergencies. At the out- 
set, at least, “sleeper” planes will not be 
provided but the passengers will have 
the benefit of reclining chairs. 


Schedule Adjustment Necessary 


Inauguration of the transcontinental 
service as far east as Cleveland will call 
merely for little more than installation of 
additional equipment and the co-ordina- 
tion of schedules between the Boeing 
and Stout planes, since these two con- 
cerns are operating passenger lines over 
this much of the route already. Boeing 
is flying the San Francisco-Chicago leg 
and Stout is flying the Chicago-Cleve- 
land leg. 

The former at present is using 
Boeing 80's, twelve-passenger  tri- 
engined (Wasps) transports, of its own 
manufacture on the San Francisco-Salt 
Lake City section, and is carrying pas- 
sengers the rest of the way to Chicago 
in mail planes fitted with passenger 
compartments. Stout, of course, is 
using Ford tri-engined (Wasps) trans- 
ports on the Chicago-Cleveland section. 
An adjustment of schedules between the 
two companies and the installation of 
tri-engined Boeings on the Salt Lake 
City-Chicago section will be the major 
steps required to launch the line. 


To Use Twelve 80-A’s 


Boeing will use a fleet of twelve of 
its Boeing 80-A’s on the service. This 
is an eighteen-passenger tri-engined 
transport developed from the first of the 
series designated as the 80. In addition 
to the passengers it carries two pilots 
and a steward. It has a span of 80 ft., 
is 55 ft. long and weighs eight and 
one-half tons when loaded. Three Hor- 
nets make possible a crusing speed of 


between 115 and 120 m.p.h. and top 
speed of about 135 m.p.h. 

Passengers will change planes at the 
Chicago junction of the Stout and Boe- 
ing lines and again at Salt Lake City, 
the half way point of the distance be- 
tween the Great Lakes and the Pacific 
Coast. One of the reasons for this 
change is that machines making the 
climb westward to the high altitude of 
Salt Lake City will have a different pro- 
peller settings. 

Already there are the following 
transcontinental services in operation > 
T.A.T. 48-hr. air-rail system (of the 
Curtiss-Keys group) between New York 
and Los Angeles, in co-operation with 
the Pennsylvania Railroad and_ the 
Atchison, Topeka & Santa Fe; Uni- 
versal 60-hr. air-rail system (a sub- 
sidiary of The Aviation Corporation) 
between New York and Los Angeles, 
in co-operation with the New York 
Central and the Santa Fe; the Western 
Air Express 45-hr. air-rail system be- 
tween New York and Los Angeles, in 
co-operation with the New York Cen- 
tral, the Santa Fe and the Chicago & 
Alton railroads; and the Southwest Air 
Fast Express-Standard Airlines system. 
through the Southwest, in co-operation 
with the New York Central and the 
Texas & Pacific railroads. 


S.A.T. Considering 
Air-Rail Line to Mexico 
FORT WORTH (tex.)—An air-rail 


hook-up which involves the inaugura- 
tion of an air passenger line from Pales- 
tine, Tex., to Brownsville, Tex., where 
it would connect with the lines of the 
Mexican Aviation Corporation is being 
considered by Southern Air Transport. 
The plan of Mexican Aviation Corpo- 
ration, according to Jack C. McDer- 
mott, Texas representative of the con- 
cern, is to transfer passengers from the 
Missouri-Pacific train at Palestine to 
the S.A.T. plane for Brownsville. Fifty- 
one-hour service between Palestine and 
the Panama Canal Zone will be pro- 
vided, if plans for the line go through, 
as the S.A.T. passengers will transfer 
at Brownsville for Guatemala City and 
thence for the Canal Zone. The Browns- 
ville-Guatemala City line goes into op- 
eration when delivery is made on tri- 
engined Fokkers now on order. 








Three New Airways Completed 


WASHINGTON (op. c.)—Three air- 
way development projects of the Aero- 
nautics Branch were reported completed 
recently. One is the Jacksonville-At- 
lanta section of the Miami-Atlanta air- 
way and the other two are the La 
Crosse-Twin Cities and Lexington- 
Omaha airways. 


Air Mail Shows 
Big Gain in June 


WASHINGTON (bp. c.)—Air mail 
poundage gained 5,783 lbs. in June over 
the record for the month of May in spite 
of the fact that June has one less day 
and included five Sundays. The in- 
crease in scheduled daily mileage was 
due to additional trips on some of the 
routes. 
Preliminary figures, showing the 
poundage by routes, are as follows: 
Miles April May June 





Boston-N. Y.... 192 7,519 10,894 11,249 
Chicago-St. L 278 6,745 6,874 7,480 
Chicago-Dallas. . 1,059 29,310 31,724 31,571 
Salt L.-Los Ang. 600 53,906 61,558 60,720 
Salt Lake-Pasco. 530 16,078 17,881 17,751 
Seattle-Los Ang. 1,141 18,794 21,232 22,178 
Chicago-Minn... 503 10,860 11,665 11,977 
Cleve.-Pitts..... 123 =11,802 6,319 5,891 
Chey.-Pueblo. . . 199 6,800 8,539 8,952 
Cleve.-L’ ville. eS 345 6,160 9,515 10,581 
N. Y.-Chicago. . 718 118,327 133,830 141,104 
Chicago-San F... 1,932 128,314 150,947 148,487 
N. Y.-Atlanta.... 763 22,149 30,069 30,840 
Albany-Cleve. .. 446 8,311 9,088 8,170 
Dallas-Galv... . 320 3,737 785 4,891 
Dallas-Browns 529 6,975 7,716 6,703 
Atlanta- New O. 483 7,009 8,852 9,698 
Chicago-Cin.... 270 5,537 6,881 4,342 
Atlanta-Miami 736 9,366 8,907 8,271 
G. Falls-Salt L.. 489 3,970 6,799 7,300 
Chi.-Bay City... 712 «14,783 15,565 17,342 
St. L.-Omaha. 403 0 a 4,19 
New O.-Houston 319 3,458 4,655 5,304 
Chi.-Atlanta.... 768 8,764 8,948 8,254 
Total... 13,858 508,672 587,471 593,254 


Scheduled daily mileage, June, 38,689. 
Increase June over May- 


’ Pe 
Daily average: May— 18,950 Ib.; June—19,775 lb. 





Great Beacon for Chicago 


CHICAGO (iLL. )—A 2,000,000,000 cp. 
revolving beacon is to be installed im- 
mediately at the top of the new Palm- 
olive .Building, 919 North Michigan 
Avenue, it has just been learned here. 
The new light, which will be known as 
the “Lindbergh Beacon,” makes use of 
a 150-200 amp. high intensity arc. The 
light will make three complete revolu- 
tions a minute. The placing of the 
beacon, which is some 104 mi. from the 
Chicago Municipal Airport, is said to 
be in accord with the recommendations 
of the Chicago Aero Commission and 
the various transport lines operating to 
and through the city. 





Akron Firm Adding Services 
AKRON (on10)—Middle States Air 


Lines, Inc., which has just opened up 
a passenger service connecting Akron 
and Pittsburgh will increase its Detroit 
service. The company will run two trips 
daily to and from Detroit. Under the 
new schedule on the Detroit line a plane 
will leave Akron daily at 8:30 a.m., ar- 
riving in Detroit at9:50 a.m. The return 
plane will leave Detroit at 10:30 a.m., 
arriving at Akron at 11:50. The second 
plane will leave Akron at 3:15 pm. 
arriving in Detroit at 4:35 p.m. The 
return plane leaves Detroit at 5 p.m., 
arriving in Akron at 6:20 p.m. 
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U. S.—Guiana Mail Line 
Inspection Under Way 


NEW YORK, (Nn. y.)—As a final 
preparation for the extension of the 
U. S. air mail service to Dutch Guiana, 
and thereby completing two-thirds of 
the American air transport system over 
the East Coast route between New York 
and Buenos Aires, an official inspection 
flight was started from Miami, Fla., on 
Monday, July The route of the 
inspection flight was via the West Indies 
and the Leeward and Windward Islands. 

With the establishment of the new 
extension there will be completed, with 
the exception of the link through Brazil, 
two great trunk airlines, of Pan Ameri- 
can Airways system from North to 
South America, thus tying together 24 
countries on direct airlines with the 
United States. Regular service over the 
route to Paramaraibo will provide a four- 
day service between the U. S. and Dutch 
Guiana now two to three weeks distant 
by the fastest steamer service. Actual 
service will be inaugurated on August 
29 under Post Office Department air 
mail contracts. 

Pan American Airways also plans 
shortly to extend service down the 
remainder of the East Coast of South 
America to Para and Rio de Janiero, 
Brazil, and Montevideo, Uruguay. At 
the latter city the P.A.A. line will link 
up with the line of Pan American-Grace 
Airways, an affiliated company and 
operator of the U. S. air mail route down 
the West coast of S. A. as this line is 
to be extended over the Andes to Buenos 
Aires and Montevideo. When this 
comes to pass Buenos Aires will have 
two separate lines to the U. S. One 
via the East Coast and one via the 
West Coast, as well as intermediate 
transport service to 24 countries served 
by P.A.A. lines. 





Three Radio Beacons 
Assigned Frequencies 


WASHINGTON (np. c.)—Radio sta- 
tions used for broadcasting weather 
reports at Hadley Field, New Bruns- 
wick, N. J., Bellefonte and Cleveland, 
Ohio, are now being operated on the 
frequencies assigned the radio beacons 
at those places and will be operated on 
those frequencies until further notice, it 
has just been announced by F. C. Hings- 
burg, chief engineer, Airways Division, 
Department of Commerce. 

In order to broadcast the weather 
reports the beacons are shut down for 
three minutes on the even hour while 
the weather information is sent out. 





S.A.T. Loads Increase 


FORT WORTH §(tex.)—Southern 
Air Transport Flying Service, Inc., 
operating figures for June show an 
increase of 50 per cent over the month 
of May. During May, 225 passengers 
were carried and during June 562 used 
the passenger lines. More than 81,000 
mi. were flown. 








Buildings at New Port Columbus Field 





The buildings that serve the air-rail service of Transcontinental Air Transport 
at Port Columbus, the Columbus, Ohio, Municipal Airport which was officially 


dedicated during a special air program July 6-8. 


In the foreground are the covered 


platforms along the tracks where the passengers board and leave the trains. In 
the middle foreground is the municipal passenger station and operations office. A 


canopy now extends from this structure to the railroad station. 


In the distance is 


the T.A.T. hangar in process of construction. 





Meacham Field Reports Profit 


FT. WORTH, (TEx )—Meacham Field, 
which is municipally owned and oper- 
ated, showed a profit of $6,951 for the 
nine month period ending June 1. 
Gross income for that time totaled 
$17,671.16, while total expenses were 
$10,719.50. The income was realized 
from the sale of gasoline, oil and parts, 
storage fees and repairs. 





Royal Airways Begins 
Improvement Program 


MADISON (wis.)—The Royal Air- 
ways Corporation, operator of Pennco 
Airport here has purchased the site and 
will launch an immediate $60,000 im- 
provement program. The new program 
calls for an increase in the capitaliza- 
tion from $30,000 to $200,000. 

Improvements to the field, which will 
have a length of 7,450 ft. includes a new 
100 x 120 ft. hangar. A government 
accredited flying school will be estab- 
lished and orders have already been 
placed for five Monoprep planes to be 
used daily for instruction work. The 
Company has also ordered one of the 
larger models made by the same firm. 
Officers of the Royal Airways Corpora- 
tion are E. N. Quinn, president ; Howard 
Morey, vice president; A. C. Breuch, 
treasurer; Glenn W. Stephens, sec- 
retary. 





Ludington Opens Line 


PHILADELPHIA (pa.)—A week-end 
passenger service linking Philadelphia 
and New England summer resorts was 
started June 
Cod Airway. 


5 by the Ludington Cape 


Pacific Air Transport 
Reduces Airline Fares 


SAN FRANCISCO (ca.ir.) — Sum- 
mer excursion rates are now making 
their appearance in relation to air trans- 
portation. Pacific Air Transport, the 
unit of the Boeing system which oper- 
ates an airline along the West Coast, 
has announced substantial reductions in 
fares during the summer months. The 
flight from Seattle to Los Angeles, 
which normally costs $125, has been 
reduced to $75, while the cost of the 
trip from this city to Seattle by air is 
now $50 instead of $80, and the flight 
from San Francisco to Los Angeles is 
now but $25, rather than $45. 

Coincidental with the announcement 
of the summer reductions in rates, 
Pacific Air Transport has announced a 
speeding up of the service from Seattle 
to Los Angeles. The northbound trip is 
now made in | hr. and 45 min. less time 
than formerly, while 1 hr. and 15 min. 
has been cut off the southbound flight 
time. The planes used by Pacific Air 
Transport are four passenger, Boeing 
cabin machines. The “Wasp” engines 
now used in these planes are rapidly 
being replaced with “Hornets.” 





Summer Rates for Boeing 


SAN FRANCISCO (catir.)—Sum- 
mer passenger rates on its coastwise 
routes, effective for a period of 90 days 
beginning July 1, have been announced 
by the Boeing System. New rates from 
this city to Los Angeles, Medford 
(Ore.), Portland, Seattle and Fresno 
(Calif.) are, respectively, $25, $30, $40, 
$50 and $15, as against $45, $40, $68, 
$80 and $20. 
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Report Additional 


Airport Construction 
Development Work 


Continues in Many Places 


A fund of $5,000,000 is to be sought 
for expansion work at the Pensacola, 
Fla., naval air station during the com- 
ing year, according to Congressman 
Yon, of Florida. A. F. Youngberg, of 
Leonard McCumber, Inc., Chicago avia- 
tion engineering concern, is making a 
survey of sites for a Muncie, Ind., Mu- 
nicipal Airport. 

Grading of runways has been started 
at the Evansville, Ind., Municipal Air- 
port. Mid-Southern Air Terminals, 
Inc., Little Rock, Ark., has announced 
plans for the construction of a $300,000 
airport in that city. It will include about 
350 acres. 

Oakland expects to have an expanded 
naval reserve air base at its municipal 
airport. Plans approved at Washington 
include construction of a 90x120 ft. 
hangar with 20 ft. lean-to, a dormitory, 
derricks and other equipment. A public 
hearing will be held July 26 at Terre 
Haute, Ind., on a $125,000 bond issue 
for the development of Dresser Field as 
a municipal airport. Interstate Airlines 
is reported to have announced the city 
will be eliminated as a mail stop unless 
improvements are made by August 15, 
this year. 


Open Curtiss Louisville Depot 


A two story $100,000 administration 
building will be built at the Indianapolis, 
Ind., Municipal Airport this summer, 
according to city officials. The $75,000 
hangar and depot of the Curtiss Flying 
Service at Seneca Park, Louisville, Ky., 
has been opened. The hangar has more 
than 10,000 sq.ft. of floor space, admin- 
istrative offices, classrooms, reception 
rooms, a completely equipped machine 
shop. It is built of concrete, brick, 
steel and glass and measure 127x143 
ft. The contract for construction was 
let in April to the W. F. Russell Com- 
pany. 

Two new runways, each 60 ft. wide, 
have been installed at Grand Forks, 
N. D. airport. The city of Pembina, 
N. D., on the boundary between this 
country and Canada, has purchased a 
160-acre flying field site and hopes to 
make it an airport of entry. The Com- 
mercial Club and the American Legion 
of Holdrege, Neb., recently formed a 
corporation to develop an 80-acre air- 
port, to serve that community. 

Two new 2,000x130 ft. runways cost- 
ing $15,000, have been completed at the 
Lincoln, Neb., Municipal Airport, and 
lighting equipment costing $6,200 has 
been installed. A new hangar for the 
Arrow Aircraft & Motors Corporation 
is nearing completion at Lincoln, Neb. 
It is 100x100 ft. and cost $20,000. 

A 300-acre tract has been bought at 
Bangor, Me., for New England Air 
Terminals, Inc., of Boston, to be de- 
veloped as the Bangor airport. Moline, 
Ill., is assured a municipally owned air- 





Name Committee 


To Watch Fliers 
ROOSEVELT FIELD 
(L.1.).—A vigilance commit- 
tee has been appointed here to 
have ‘general supervision of 
pilots and planes on this field. 
Any irregularities observed 
by the committee members 
will be reported to the field 
managers and disciplinary ac- 
tion will be taken. The com- 
mittee includes A. C. Long, 
of Air Associates; Capt. 
Frederick Becker, of the 
Laird Company; R. W. 
Browne, of the Curtiss Fly- 
ing Service, and Roger Wolfe 
Kahn. 








Saw 





port following approval of plans for a 
two-mill tax to pay for the project. 

A $243,000 improvement program has 
been started on the 325 acre Wold- 
Chamberlain Municipal Airport at Min- 
neapolis, Minn., following approval of the 
plan by the City Council and the Board 
of Estimate and Taxation. Development 
work includes removal of concrete race 
track encircling most the field and seed- 
ing of the landing area at a cost of 
$165,000; construction of a concrete 
taxiway on the west side of the field, 
$30,000; installation of complete light- 
ing equipment, $13,000; laying of water 
mains, $15,000; construction of a bound- 
ary fence, $13,000. The plans for the 
airport were drawn up by Theodore 
Wirth, superintendent and engineer of 
the Minneapolis Park Board. 





Slater Air Bill Passed 


By Wisconsin’s Senate 


MADISON (wis.)—The Slater avia- 
tion bill has passed the Senate and is 
now awaiting the Governor’s signature. 
It is expected that Gov. Walter Kohler 
will sign the bill. 

Briefly, the bill if signed, will fix the 
liability of airplane pilots and owners, 
will regulate stunt flying and provide 
penalties for violators; will allow legis- 
lative bodies to purchase, operate and 
provide regulations for airports, will 
order uniform marking systems for all 
airports and will require licensing of 
pilots, mechanics, aviation schools and 
fields in accordance with regulations of 
the Department of Commerce. 





To Test Adams Pick-up in Ohio 
WASHINGTON (pn. c.) — Further 


service tests of the Adams Air-mail 
Pick-up device are to be conducted 
about August 10 at Youngstown, Ohio, 
under auspices of the Post Office De- 
partment. The test will be in connec- 
tion with the regular operations of the 
Pittsburgh-Cleveland route operated by 
Clifford Ball, Inc. 
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Air Mail Rates 
Discussed in Capitol 


WASHINGTON (p. c.) — Readjust- 
ment of rates to be paid the air mail 
contractors by the government, recently 
brought up in a conference between the 
Post Office Department and officials of 
the companies concerned, was empha- 
sized again July 8 when President 
Hoover conferred with the Post Office 
heads relative to the effecting of econo- 
mies in all three of the mail systems— 
air, railroad and marine. 

Further information about the air 
mail rate situation was announced in 
connection with this conference. It was 
estimated by Assistant Postmaster Gen- 
eral Glover that a rate readjustment 
probably would cut between $1,500,000 
and $2,000,000 from the sum paid to 
the operators in the department’s next 
fiscal year. The total of $7,433,166 was 
paid the contractors in 1928. 

As has already been announced to the 
industry, rate readjustments are being 
studied and some action may be ex- 
pected by late summer or early fall. 
And these readjustments in most cases 
will be downward. <A _ study of the 
operations costs of the companies dur- 
ing the month of June will be used as the 
basis for the rate changes. 

This survey of the company finances 
resulted from the original conference 
between the Post Office Department and 
the company officials some time ago. A 
standard accounting system was evolved 
for the use of each company so that the 
operations of each could be most effi- 
ciently measured. Each company had 
hitherto kept its books its own way. 
The system permits separation of mail 
carrying activities from every other 
performed by the company so that a 
true picture of the actual cost of mail 
carrying in every part of the country 
is expected to result. 

Under the contract between the gov- 
ernment and the companies a rate read- 
justment is compulsory at the close of 
the first four-year period. This period 
ends, for some companies, about Octo- 
ber 1. It will be recalled that some con- 
tractors are receiving $3 a lb. for mail 
carried while others are receiving less 
than $1. Mr. Glover explained that this 
situation is sure to arouse Congres- 
sional comment and that attention to 
the problem now should forestall being 
forced to make the changes. 





Baltimore Firm Buys Land 


BALTIMORE (mp.)—Baltimore Air _ 


Terminals, Inc., a link in the chain of 
corporations forming the Curtiss Fly- 
ing Service, Inc., has purchased 365 
acres of land at the intersection of 
Greenspring Avenue and Smith Ave- 
nue in the Greenspring Valley. One 
tract of 215 acres cost $456,423.50. 
Work will be begun at once so as to 
have the field ready before fal!. Details 
for hangars, depots, shops and other 
buildings have been approved and con- 
struction will be started as soon as 
grading for the runways is completed. 
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French Air Head 
Seeks Larger Budget 


PARIS (FRANCE)—An increase of 
about $1,800,000 in the budget for 
French civil aviation is being sought 
by the French Air Minister, M. Lau- 
rent-Eynac. Under this financing it is 
planned to develop lighted airways, a 
wireless telephony system, provide ad- 
ditional subsidy to some of the airlines 
and extend some of those already in 
operation. Subsidies would be granted 
also to various communities attempting 
to develop municipal airports. 

The Marseilles-Tunis line would be 
operated six times a week in both direc- 
tions, twice daily trips would be made 
between this city and London on six 
days of the week, a start would be made 
on the Indo-China line with the opera- 
tion of the Rangoon-Vinh service. The 
Marseilles-Algiers route would be oper- 
ated five days a week throughout the 
year and the Paris-Elizabethville sec- 
tion of the line to Madagascar would 
be inaugurated. 

In an attempt to keep the air minis- 
try in closer touch with aviation in vari- 
ous parts of the French territory, Re- 
gional Directorates will be established 
in this city, Marseilles, Bordeaux, and 
in Algiers. It is planned to install 
medical services at Villacoublay, Orly 
and Marignane and those at Le Bourget 
will be expanded. 





Trans-Atlantic Flights Fail 


PARIS (France)—Defeated by head 
winds, Capt. Dieudonne Costes and 
Maurice Bellonte landed at Villa- 
coublay July 14 after a flight of more 
than 3,100 mi. out over the Atlantic 
in an attempt to make an east-west 
flight to the United States. The men 
were in the air about 28 hr. and turned 
back in the vicinity of the Azores. 
They were flying a Breguet powered 
with a Hispano-Suiza engine. The 
Polish fliers, who took off from Le 
Bourget 45 min. ahead of Costes in a 
similar attempt, were forced to land at 
Graciosa Island in the Azores. Their 
machine was wrecked and Major Idzi- 
kowski was fatally injured. 





R.A.F. Holds Annual Display 


HENDON (ENGLAND) — The eighth 
annual R.A.F. Display, in which about 
200 military craft were put through a 
series of drills and skillfully executed 
maneuvers, was held here July 13 be- 
fore a crowd estimated at about 150,000. 
This event has become one of the most 
outstanding in England’s aeronautical 
calendar. Formation flying is one of 
the departments in which the R.A.F. 
takes particular pride. 


Maybachs for New Dirigibles 
FRIEDERICHSHAFEN (GERMANY) 


—Eight engines will be constructed by 
the Maybach works, it is reported here, 
for use in the dirigible ZRS-4, which is 
now under construction at the plant of 
Goodyear-Zeppelin Corporation, Akron, 
O. The engines will be the same as 
those used to power the Graf Zeppelin, 
it is said. 


Build Amphibion 
Attachment for Moth 


LONDON (encLAND)—Short Brothers 
has developed an amphibivn gear for 
the Moth light plane. The arrangement 
includes a central float, on which the 
wheels are fitted, and a pair of wing tip 
floats. The floats in general are the 
usual Short Brothers type. A skid has 
been installed at the rear end of the 
main float for use on ground landings. 

The ground landing device consists of 
an axle extending through the float and 
projecting a bit from each side. From 
the axle project vertical legs (which 
include rubber compression shock ab- 
sorbers) and at the end of these legs 
are the wheels. The legs are raised 
and lowered by the pilot by means of a 
screw device which locks them in place 
when a ground landing is attempted. 

It is said that the performance of the 
amphibion Moth has been very satis- 
factory. Maneuverability on the water 
is aided by the skid which is designed 
also as a water rudder. 








Southern Cross Sets Record 


LONDON (ENGLAND)—The record 
flight between Australia and England 
of fifteen and a half days, made by Bert 
Hinkler in February, 1928, in an Avro 
Avian, has been lowered to 12 days 21 
hr. 15 min. by the Southern Cross, 
famous trans-Pacific plane. This ma- 
chine, a Fokker powered with three 
Wright Whirlwinds, carried on this 
latest exploit Captain Kingsford-Smith 
and Capt. Charles T. P. Ulm, pilots: 
H. A. Littlefield, navigator, and T. H. 
McWilliam, radio operator. The possi- 
bility of a trans-Atlantic flight this sea- 
son is being considered seriously by 
the airmen. Success in this undertak- 
ing and continuation across the United 
States to California would mean a ’round 
the world trip for the machine. 





New French Pursuit Plane Built 


PARIS (France) — The Moraine- 
Saulnier plant has developed a new 
pursuit plane known as Type 222. It 
is powered with a Jupitor 380 hp. 
engine of nine cylinders. 


Japan on Verge 
Of New Era in Air 


KOBE (yapan)—According to a re- 
port drawn up here by the United States 
Vice Consul, George J. Haering, Japan 
is on the verge of a new era in national 
civil aeronautics. Expansion of air- 
lines through the Japan Air Transport 
(a semi-official company) and airport 
development, are included in the coun- 
try’s program. One of the chief obsta- 
cles is the lack of airmindedness among 
the public, according to Mr. Haering, 
the prevalent attitude being that flying 
is limited to stunt activities. 

There are at present four civil air 
services operated by private concerns 
under government subsidy. There are 
eight newspapers operating twenty 
planes for speeding up news gathering, 
and in some cases delivery, services. 
And in addition to this flying there is 
a certain amount by private individuals 
and the professional test pilots. 

The four airlines operated are: A 
tri-weekly passenger, parcel and mail 
service between Osaka and Tokio; a 
tri-weekly mail service between Tokio 
and Sendai; a tri-weekly passenger and 
mail service between Osaka and Fuku- 
oka; and a passenger and mail service 
between Sakai and Oita. At present 
Japan has seventeen civil airports, two 
of which are in Chosen. 

Thirteen manufacturers are consid- 
ered capable of taking care of the ordi- 
nary demands for aircraft but the Japa- 
nese products are considered inferior to 
the latest types developed abroad. This 
applies particularly to aircraft engines. 
Imports of both planes and engines will 
continue.’ What aviation manufacturing 
industry exists is due chiefly to the re- 
quirements of the military department. 

The big hope of Japanese civil avia- 
tion appéars to lie in the Japan Air 
Transport Company, incorporated in 
Tokio, October 20, 1928, with an au-’ 
thorized capitalization of $4,600,000. It 
has a subsidy of $9,226,140 spread over 
eleven years and the government guar- 
antees the stockholders a dividend of 8 
per cent per annum. This company 
started active operation April 1, 1929. 
Its equipment includes 29 planes and 34 
spare engines. It operates the Tokio- 
Osaka and Osaka-Fuknoka lines, afore- 
mentioned. 





Test Junkers Diesel 


BERLIN (cGerMANy)—The Junkers 
Diesel type airplane engine was test 
flown at Dessau July 11 in a three-and- 
a-half-hour flight. Waldemar Roeder, 
pilot, reported that the engine worked 
entirely satisfactorily. Considerable ex- 
perimenting with the Diesel type has 
been carried on by the Junkers works. 
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Buhl Air Heater 


NEW type of air heater for engines has been devel- 

oped by the Buhl Aircraft Company, Marysville, 
Mich. The use of this device insures a quick warming 
up of the engine and, as it is during the warming up 
operation that most dirt is encountered, the device is so 
designed that all air must pass through the cleaner 
whether being drawn in through a stove or through the 
cold air opening. 

The device consists of a streamline shell which bolts 
below the carburetor and within the shell is inclosed an 
air cleaner of the multiple screen type. The hot air is 
drawn through the stove on one of the exhaust pipes into 
the shell, thence through the cleaner and into the car- 
buretor. 

The cold air is admitted to the shell through a pair of 
doors in the front, these doors being controllable from 
the cockpit. When the doors are fully opened only cold 
air is admitted to the carburetor due to the fact that 
the incoming cold air enters under pressure due to the 
velocity of the plane while the hot air is drawn in over 
the stove due alone to the suction of the carburetor. 
When the doors are partially opened the cold and hot air 





A photograph showing the installation of the Buh! Air 
Heater on a radial engine 


mix in the shell, the exact temperature being indicated 
by a thermometer installed near the cleaner and within 
the shell. By means of but a single control this tem- 
perature may be maintained at any desired degree rang- 
ing from the normal air temperature to the full, hot 
condition. 





Allen Air Appliance Bulletin 


ULLETIN No. A-50 describing in detail the 

“Triple-A” Centrifugal Air Compressor, has just 
been issued by the Allen Air Appliance Company, 462 
Lexington Ave., New York, N. Y. Several other pneu- 
matic devices are also described in this catalog which is 
available on request. 


Bohnalite *“*X”’ Alloy 


ANY uses will be found in both the airplane and 

engine branches of the aeronautic industry for 
Bohnalite X, a new light alloy which is 36 per cent 
lighter than aluminum and 78 per cent lighter than iron. 
This alloy is now being produced by the Bohn Aluminum 
& Brass Corporation of Detroit, Mich. 

This new light alloy is being successfully used for 
castings, forgings and extrusion. Four grades of Bohna- 
lite X are now available, and have physical properties as _ 
follows: 

Bohnalite “X” No. 1: Sand cast—26,000 Ib. per 
sq.in., t.s., 8 per cent elongation, 44 Brinell, 1.76 specific 
gravity. 

Bohnalite “X" No. 2: Sand cast—2,300 Ib. per 
sq.in., t.s., 14-2 per cent elongation, 57 Brinell; after 
heat-treat—27-29,000 Ib. t.s., 3-34 per cent elongation, 
63 Brinell, 1.84 specific gravity. 

Bohnalite “X” No. 3: Sand cast—28,000 Ib. per 
sq.in., t.s., 7 per cent elongation, 50 Brinell, 1.78 specific 





gravity; after heat-treat—31-32,000 Ib. t.s., 8-9 per 
cent elongation, 56 Brinell. 

Bohnalite “X” No. 4: Sand cast—21,000 Ib. per 
sq.in., t.s., 24 per cent elongation, 45 Brinell, 1.82 


specific gravity; after heat-treat—25,000 Ib. t.s., 6 per 
cent elongation, 40 Brinell. 

Forged Bohnalite X will show tensile strength of 
36,000 to 50,000 Ib. per sq.in. with 12 to 18 per 
cent elongation, depending on the particular alloy used 
and its application. 

The physical properties of Bohnalite “X” extruded 
shapes will vary from 38,000 Ib. to 47,000 Ib. per sq.in. 
with an elongation of 10 per cent to 16 per cent, depend- 
ing on the particular alloy used. 





Wrist Chart Board 


N ORDER to meet the demand for a device to stack, 

hold and roll charts and maps printed by the Gov- 
ernment or by private concerns in a convenient manner, 
the “Wrist Chart Board” has been developed by J. A. 
Moler, 57 Lawton Street, New Rochelle, N. Y. This 
and several similar devices are now being distributed by 
aviation supply dealers throughout the country. Various 
models are supplied to strap to the wrist or knee and 
are provided with setting for Army strip charts and 
maps which cover the entire country in numerous routes. 
Several of these charts in rolls can be placed on the 
back of the chart board. 

These charts can be easily pushed by hand from one 
end to the other of the board in a short time. Storage 
space is provided for several state maps which are made 
in book form, each map covering a 3,000 sq.mi. area can 
be placed on the chart board. This is also designed to 
hold the log book if necessary. The weight of this device 
is 14 oz. 

These chart boards are also being installed in air 
liners for the convenience of passengers. 
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An Analysis of Airplane 


Landing Speeds 


By Etviott G. Rep 


Stanford University 


T IS possible that there is not a very widespread 
realization of the absurdity of many of the published 
performance characteristics of our present commercial 
airplanes. It appears that the practice of exaggeration 
is very generally indulged in and there is presented here- 
with an analysis of airplane landing speeds as an illus- 
trative example. It is not desired, however, to create the 
impression that the criticism is based upon this item 
alone; it was selected for convenience of demonstration. 
In lieu of detailed discussion, the statement of two cases 
which have recently come to the attention of the writer 
may indicate the territory which is included. To sum- 
marize these examples: 

1. A description of a new airplane (not in the table 
published in AvraTIon ) included the initial rate of climb 
with full load. Calculation demonstrated that the rate at 
which the weight of the machine would be elevated, in a 
vacuum, by the application of the rated power of the 
engine through a mechanism having a mechanical effi- 
ciency of 65 per cent (an optimistic estimate for climb- 
ing) was slightly less than the advertised rate of climb. 

2. Two new airplanes, A and B, were announced by 
their manufacturers at about the same time. According 
to the published figures, B’s top sped was about 10 
m.p.h. greater than A’s. With both now in service, it 
appears that the shoe is on the other foot and that A 
is about 10 m.p.h. faster. As the writer has been shown 
excellent reasons for accepting the performance tests of 
A, B’s advertising doesn’t look so good. 

Let us now examine the landing speed situation in 
some detail. It is best illustrated graphically. Fig. 1 
was prepared from the data given in the table “Manufac- 
turers’ Specifications on American Commercial Airplanes 
and Seaplanes as Compiled by Aviation,” published in 
the issue of Aviation dated May 18, 1929. The co- 
ordinates of this chart are landing speed in miles per hour 
(“Performance with full load at Sea level as supplied by 
manufacturers”) and wing loading in lb. per sq.ft. 
(“normal gross weight loaded’’/“wing area’). The points 
designated by single circles represent the airplanes listed 
in the table. In the cases of landing speeds stated as 
_“A to B mp.h.,” the mean value (A + B)/2 has been 
used. The points identified by double circles are added 
for comparison ; they represent the nine military airplanes 
used for the tests described in N.A.C.A. Technical 
Report No. 249, “Landing and Take-off Characteristics 
of a Number of Service Airplanes”—probably the most 
accurate study of the kind ever executed. 

Any unbiased reader will admit that Fig. 1 resembles 
the familiar charts of “The Heavens in June.” There 
appears to be some relationship among the points for 





the military airplanes but the whole chart is speckied with 
points representing commercial machines. While all our 
textbooks state that a large wing loading is invariably 
accompanied by a high landing speed, one has difficulty in 
correlating this rule with Fig. 1 in which, for example, 
airplanes with wing loadings ranging from 5.85 to 18.80 
Ib. per sq.ft. are seen to be credited with the same land- 
ing speed, 46 m.p.h. 

Most textbooks, the older ones at least, also tell us 
that the landing speed of an airplane may be calculated 
by substitution of the maximum lift coefficient for the 
wings in the usual formula relating this coefficient with 
lift, wing area, speed and air density. It will be demon- 
strated below that this procedure is not justifiable and 
that an airplane lands at a speed corresponding to a lift 
coefficient smaller than the maximum. Common sense 
would dictate this conclusion since it is generally realized 
that the controllability of an airplane on the verge of 
stalling would be inadequate for landing. The values of 
the lift co-efficients at landing speed are, however, well 
worth some study. For the airplanes listed in the table, 
they have been computed in accordance with the equation 


2’ i” 


Ct. = . 
L sSP? = gS 





wherein 
C;, = Absolute lift coefficient. 
HW” = Weight of airplane (lb.). 
) Mass density of air (slugs/cu.ft.). 
S = Wing area (sq.ft.). 
V = Landing speed (ft./sec.). 


Vy? 
gq = ¢ + = dynamic pressure (lb. sq.ft.). 


Ly 


| 


The results are plotted as the ordinates of Fig. 2, the 
abscissae being wing loadings. As in Fig. 1, double 
circles for the tested military airplanes have been added 
for comparison. The fact that the largest lift coefficient 
established by these carefully made experiments is only 
1.31, constitutes a convincing proof that airplanes do 
not attain their maximum lift coefficients in landing. The 
absurdity of the majority of the landing speeds is now 
clearly apparent in the values of the lift coefficients. 
These lift coefficients not orlly exceed the nine experi- 
mentally determined values but also surpass the maxi- 
mum lift coefficients of any unslotted wing; in fact some 
of them overshadow the highest values obtained by 
Handley Page and Lachmann in their experiments with 
multiply slotted wings. 

The problem now confronting us is to establish a 
dividing line between fact and fiction. In view of the 
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excellent confirmation by British flight tests of model 
tests made in the N.A.C.A. variable density tunnel, it 
would seem fair to base the decision upon airfoil tests 
made in this tunnel. The maximum lift coefficients of 
several frequently used airfoils, as determined by tests 
at 20 atmospheres pressure, are listed below: 


M—4 0.94 U.S.A. 35 A 1.21 
M—6 1.22 US.A..20 8 17 
M—12 1.29 R.A.F. 15 1.21 


Us, 5 1.19 Gott. 387 1.33 
U.S.A. 27 1.39 Clark Y 1.38 


(Taken from N.A.C.A. Technical Note No. 219.) 


These figures indicate it as very improbable that any 
wing of normal form will develop, at full scale Reynolds 
number, a lift coefficient greater than 1.4. This conclu- 
sion is also borne out by flight tests. The largest flight 
test Cy, value of which I can find record is 1.46, and 
the method of test leaves some room for doubt of the 
accuracy. (A single exception is found in the case of 
the R.A.F. 19 airfoil. Variable density tunnel tests at 
full scale Reynolds number gave Cr maz, as 1.63 for the 
airfoil and 1.42 for an airplane model with wings of 
this section ; the latter value has been confirmed in flight. 
No American airplane has wings as highly cambered as 
is the R.A.F. 19.) 

Let us now consider Fig. 1 again. A curve of wing 
loading vs. landing speed for C; = 1.4 appears there; 
parallel to it and displaced therefrom by increments of 
5 m.p.h. are four curves which serve to indicate the 
minimum probable errors in the advertised landing 
speeds. It is believed that the errors are, in most cases, 
slightly larger than those indicated by the chart. Eighty- 
seven airplanes are listed in the table but four of these 
are not considered as the data are incomplete. Of the 
remaining eighty-three machines, seven are not open to 
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criticism—i.e., the lift coefficients at landing speed are 
less than 1.4. Seventy-six airplanes are credited with 
suspiciously low landing speeds; nine of these appear to 
involve errors of less than 5 m.p.h., thirty-one lie be- 
tween 5 and 10 m.p.h., twenty-six fall between 10 and 
15 m.p.h. and in ten cases the error exceeds 15 m.p.h. 

It is anticipated that explanations involving “high lift 
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wings,” “ground effect,” “skillful piloting,” etc., may be 
offered in defense of some of these figures. The salient 
features of these considerations can be: treated rather 
briefly. 

Differences between wing profiles are of no importance 
as regards landing speeds unless (as is very rarely the 
case) the angle of attack in the landing condition ap- 
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proaches closely, or exceeds, that corresponding to max- 
imum lift. In other words if, for the R.A.F. 15 wings 
of a conventional type of airplane, there be substituted a 
set having the same plan form and arrangement, but of 
Gottingen 387 profile, and the latter be so rigged that 
zero lift will occur with the fuselage in the same attitude 
with respect to the relative wind as in the original condi- 
tion, then the landing speeds may be expected to be equal. 
It is assumed, of course, that the weight of the airplane 
remains unchanged. In only the exceptional, and rather 
improbable, case mentioned above would it be beneficial 
to substitute a wing having a large maximum lift coeff- 
cient for a profile having a smaller one. 

There is nothing particularly mysterious about the 
effect of proximity to the ground upon wing character- 
istics. It is simply a reduction of the induced angle of 
attack with a corresponding increase of the slope of the 
lift curve. Unfortunately for the use of this influence 
as an explanation of the attainment of very high lift co- 
efficients in landing, the lift curve slope does not increase 
indefinitely as the height/span ratio is reduced but, on 
the contrary, approaches a theoretical asymptotic value 
which is only a little greater than the slopes of the lift 
curves for high aspect ratio airfoils. Stated from another 
point of view, the greatest possible effect is complete 
elimination of the induced angle of attack which is a 
small part of the geometric angle of attack. At a given 
angle of attack, then, the greatest possible increase of the 
lift co-efficient obtainable by approaching the ground is 
relatively small. 

While it is undoubtedly true that a skillful pilotycan, 
under favorable conditions, land an airplane at a speed 
lower than its normal landing speed, this has no bearing 
on the case in hand: It is naturally assumed that the 
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advertised landing speed corresponds to a straightforward 
three-point landing and not a “pancake.” 

The underlying causes of the present state of utter 
confusion with respect to landing speeds are not readily 
seen. It appears probable, however, that the difficulty 
of obtaining reliable experimental information on the 
subject, without resorting to elaborate and expensive 
methods of testing, is one of the chief factors. Air-speed 
meter readings are not entirely reliable unless a swiveling 
Pitot tube is used and even then installation errors due 
to position may become importantly large. Pacing by 
means of a motor car or other vehicle is much less trust- 
worthy. Simplicity and accuracy is undoubtedly needed. 
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In conclusion, it has been shown that a large propor- 
tion of the published landing speeds of American com- 
mercial airplanes is unnecessarily erroneous. It is the 
writer’s belief that a similar, although possibly less 
aggravated, condition is to be found among the other 
principal performance characteristics. If aeronautic ad- 
vertising is to be kept from degenerating into meaningless 
words and figures, the time for unified and drastic action 
is ripe. It is suggested that airplane manufacturers, as 
a group, take such action as will prove necessary to pro- 
vide themselves with a source of authentic performance 
data such as is now available to engine builders in the 
results of the Department of Commerce Type Tests. 
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N.A.C.A. Technical Report No. 315, Acrodynamic 
Characteristics of Airfoils—V I, continuation of Reports 
Nos. 93, 124, 182, 244, and 286. 

This collection of data on airfoils has been made from 
the published reports of a number of the leading aero- 
dynamic laboratories of this country and Europe. (A 
previous collection of airfoil sections numbered 1 to 
759 and Charts 1 to 20 may be found in N.A.C.A. 
Reports Nos. 93, 124, 182, 244 and 286.) The informa- 
tion which was originally expressed according to the 
different customs of the several laboratories is here 
presented in a uniform series of charts and tables suit- 
able for the use of designing engineers and for purposes 
of general reference. 

The absolute system of coefficients has been used, 
since it is thought by the National Advisory Committee 
for Aeronautics that this system is the one most suited 
for international use and yet it is one from which a 
desired transformation can be easily made. For this 
purpose a set of transformation constants is given. 


Each airfoil section is given a reference number, and * 


the test data are presented in the form of curves from 
which the coefficients can be read with sufficient accuracy 
for designing purposes. The dimensions of the profile 
of each section are given at various stations along the 
chord in per cent of the chord length, the latter also 
serving as the datum line. 


The N.A.C.A. Technical Report No. 307, Pressure 
Distribution over the Horizontal and Vertical Tail 
Surfaces of the F6C-4 Pursuit Airplane in Violent 
Maneuvers, by R. V. Rhode. 

This investigation of the pressure distribution on the 
tail surfaces of a pursuit airplane in violent maneuvers 
was conducted by the National Advisory Committee for 
Aeronautics at the request of the Navy Bureau of Aero- 
nautics for the purpose of determining the maximum 
loads likely to be encountered on these surfaces in 
flight. The information is a part of that needed for a 
revision of existing loading specifications to bring these 
into closer agreement, with actual flight conditions. A 
standard F6C-4 airplane was used and the pressure 
distribution over the right horizontal and complete 
vertical tail surfaces was recorded throughout violent 
maneuvers. The results show that the existing loading 
specifications do not conform satisfactorily to the load- 
ings existent in critical conditions, and in some cases 
were exceeded by the loads obtained. 

..An acceleration of 10.5 g was recorded in one man- 
euver in which the pilot suffered severely. 





American Society for Testing Materials paper, Fatigue 
Resistance of Some Aluminum Alloys, by J. B. Johnson 
and T. T. Oberg. 

This paper is presented as additional data on the 
endurance properties of aluminum alloys. Several in- 
vestigators have presented such data, but a noticeable 
discrepancy exists in the results as reported. The en- 
durance of fatigue limit has been assumed on the basis 
of about 300,000,000 cycles. The results reported in 
this paper indicate that 500,000,000 cycles are insufficient 
to determine the endurance limit. An endurance limit 
at 300,000,000 cycles is satisfactory for most practical 
purposes, but with modern aircraft equipment a propeller 
may be subjected to over one billion alternations of 
stress in a year’s service. 





S.A.E. Semi-Annual Meeting paper, Volatility Data 
on Natural Gasoline and Blended Fuels, by Oscar C. 
Bridgeman. 

The extension of the equilibrium air’ distillation work 
of the Bureau of Standards to more volatile fuels re- 
quiring measurements at temperatures considerably 
below O deg. C. (32 deg. F.) has shown that the general 
relations deduced from the previous work are equally 
applicable to natural gasoline and to straight run aviation 
fuels and to natural gasoline motor fuel blends. 





N.A.C.A. Technical Memorandum No. 3515, Materials 
and Methods of Construction in Light Structures, by 
Adolf Rohrbach, from the Year Book of the Wis- 
senschaftliche Gesellschaft fur Luftfahrt. 

N.A.C.A. Technical Memorandum No. 516, Crankcase 
Scavenging of 2-Cycle Engines, by Hans List, from 
Zeithschrift des Vereines deutscher Ingenieure. 
N.A.C.A. Technical Memorandum No. 517, Investiga- 
tion of the effects of the Fuselage on the Wing of a Low 
Wing Monoplane, by H. Muttray, from Luftfahrtfor- 
schung. 

N.A.C.A. Technical Memorandum No. 518, Investiga- 
tion of Atomization of Carbureters, by J. Sauter, from 
Zeitschrift des Vereines deutscher Ingenieure. 
N.A.C.A. Technical Memorandum No. 519, Force 
Measurements on Airplanes, by F. Seewald, from 
Zeitschrift fur Flugtechnik und Motorluftschiffahrt. 
N.A.C.A. Technical Memorandum No. 520, Torsional 
Rigidity of Cantilever Wings, with Constant Spar and 
Rib Sections, by Giuseppe Gabrielli, from Luftfahrtfor- 


schung. 
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Analysis of the Wing and Other 


Indeterminate Structures 


By JEAN Frapiss and ARMAND THIEBLOT 
Fokker Aircraft Corp. 


Part II 


N THE first paper we have shown that the ele- 

mentary methods based only upon the rules of statics 

are insufficient for solving most of the problems 
which are brought daily to.the attention of the aero- 
nautical engineer. Hence the need and importance of 
more exact methods. 

Besides a rigorous investigation based on advanced 
methods of structural analysis, coordinated with exact 
aerodynamic data, by giving an accurate knowledge of 
the true margins of safety, is an important factor in 
the development of new designs and leads to a lighter 
and more efficient structure. 

Statically indeterminate cases are so frequent in 
airplane design, that they seem to be, not the exception, 
but the rule. And these indeterminate systems can be 
solved only by the advanced methods based on the elastic 
properties of the structure. 

The load factors imposed on airplane structures being 
comparatively small, it is very important that the engi- 
neer should know with exactitude the nature and dis- 
tribution of the stresses. 

The problems, as they are presented to the aero- 
nautical engineer, are not only complicated because of 
the natural complexity of airplane structures, but also 
because of the lack of precision regarding the external 
forces. 

For instance, it is just as hard to compute the stresses 
in a wing structure due to the torsional moment as to 
determine this moment with accuracy. 

But we have seen that with the aid of the Focus of 
an airfoil section, and the Elastic Center of a wing sec- 


tion it is comparatively simple to solve such a problem. 

The solutions based on the elastic properties of the 
structures are sometimes very easy, and sometimes 
very complicated. But in the latter case, it is often 
possible to find a particular solution that simplifies the 
problem—like the focus and the elastic center of a wing 
section permitting the computation of the true loads 
on the spars, the true torsional movement and the loads 
in the compression members of a wing section. 

Nevertheless particular solutions of a general problem 
of solving for indeterminate structures are always based 
on the method of elasticity. 


A Wing Structure Forms a System that is not 
Statically Determined. 


There are three cases of static indetermination : 

I.—E-xternal: the existence of too great a number of 
supports to determine the reactions by the rules of statics 
(for a multi-spar wing or a wing without spar the reac- 
tions on the fuselage structure are not statically de- 
termined ). 

I1.—J/nternal: the presence of redundant member 
(such as compression member or wing covering). 

I11.—Jnternal: the shape of the body being such that 
an elementary distribution of the stresses is impossible 
(complex metal structures, wing covering etc.). 

Therefore any kind of wing structure has several 
indeterminate elements. 

Often the engineer makes an arbitrary simplification 
in order to transform the structure into a statically de- 
termined system—but practice shows that the error 
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involved is often of the same magnitude as the load in 
the members and therefore this simplification must be 
prohibited. 

We will give several examples of practical solutions 
of wing structures considered as indeterminate system. 


Example I: Analysis of a wing structure 
of the conventional type. 


We will analyze a cantilever fabric covered wing 
built up of two wooden spars connected by a drag truss, 
as shown in Fig. I. 

This structure is indeterminate because it is impossible 
to obtain by means of statics, regardless of the elastic 
properties of the structure: 


I.—The true external loads on the spars. 
II.—The true stresses in the spars. 
III.—The loads in the compression members. 


I.—The two spars, being connected by an inter-spar 
structure, that causes them to deflect together, are not 
independent of each other. According to the location 
of the center of pressure and to the relative inertia of 
the spars, one of them will have a tendency to deflect 
more than the other. This greater deflection however, 
will be partially or totally prevented by the compression 
members which will tend to equalize the deflections of 
both spars, thus adding to the torsional rigidity in 
preventing, to a certain extent, the wing section from 
altering its shape—since the load taken by each spar is 
proportional to its deflection, this load is not determined. 

II.—The true stresses in each spar cannot be deter- 
mined if the reactions of the drag members are not 
known—and generally there is too great a number 
of them. 

The equations of equilibrium or any graphical dis- 
tribution of the forces are insufficient to compute the 
true bending moments of the spars. 

III.—The loads in the compression members are func- 
tions of the elasticity of the spars and therefore cannot 
be determined by means of statics alone. 

The general method based upon the elasticity, in the 
case of a’wing structure, often leads to very complicated 
calculations. 

The following method based on the consideration of 
the elastic center is considerably shorter and easier. 
Only its degree of accuracy, though far above that 
given by the elementary conventional method, is slightly 
less than the degree of accuracy of the general method. 

Our purpose is to show the insufficiency of the 
elementary method but not at all to deny its use, for 
instance to give an idea of the stress. In this particular 
case we will first determine the section moduli of the 
spars by means of the common approximate method 
and then find the true loads. In fact, most methods 
based on the elasticity are “cut and try” methods, in 
which a predetermination of the sizes of the member is 
made before the exact computations are carried out. 

For the sake of illustrating the method, we will adopt 
the following program: 

I.—Predetermination of the loads on the spars and 
of their section moduli by the conventional approximate 
‘method, in such a manner that the margins of safety 
are equal to zero. 

II.—Computation of the true loads on the spars 
' showing that the true margin of safety is not equal to 
zero but is positive in certain part of the wing and 
negative in another part of the wing. - 
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I11.—Determination of the loads in the compression 
members. 

IV.—Calculation of the spars by the general precise 
method outlined above. 


Predetermination of the loads on the spars and section 
moduli. 


The analysis is made in accordance with the U. S. 
Department of Commerce Regulations. 

We will assume the thickness ratio at the root to be 
equal to 20 per cent. and the thickness ratio at the tip 
to be equal to 10 per cent. 

Useful Area: 
75 + 50 
2 


X 200 = 12,500 sq.in. = 86.8 sq.ft. 


Effective Area: 
In determining the effective area and equivalent wing, 
sections 1, 4, 8, 13, 18 are considered. At section 16, 
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Fig. 2 


the chord is approximately equal to the distance to 
the wing tip. The tip length is therefore assumed to 
be 50 in. (chord at the section 16) and the decrease 
of the semispan for tip loss is then 5 in. 

The chord lengths of the equivalent wing at each 
of the above sections are calculated and listed below 
in Table I. 


TABLE I 

Sections 1 : 8 13 18 
Distance from actual tip.............. 200 170 130 80 30 

TEE STOVE. 5 a po sick ewan eee’ 75 71.25 66.25 60 53.75 
Thickness of section.................. 15 13.59 11.67 8.25 5.37 
Section thickness, per cent............. 20 19 17.6 13.75 10 
Thickness (20 per cent)............... 1 95 . 88 . 687 . 500 
Chord of equivalent wing.............. 3. G4 BF VT BS 


Area of the equivalent wing : 9,293 sq.in. = 64.53 sq.ft. 
(See Fig. 2.) 
Let us suppose: 
Weight of the plane = 1,780 lb. 
Weight of the wing = 320 Ib. 
Load factor = 7 (for the high angle of 
attack condition ) 


Total load = 10,220 lb. 
ea. 
10,220 _ 5 110m. 


2 
Load per sq.ft. = 79.18 lb./sq. ft. 
Load per sq.in. = K = .549 Ib. 





Total load on one wing 10,220 = 


Shear & Moments on the Front Spar High Angle of 
Attack 

The distance of the rear spar from the leading edge 

is given by the expression: 

46 — 37 

oo ae 


x being the distance of the section considered from the 
tip of the wing. The distance from the center of 


x= 374+ 045 x 
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pressure located at 30 per cent of the chord the leading 
edge: 


30 (504 2 oa y= 84s 


The distance from the rear spar to the center of 

pressure: 
37 + .045 « — 15 — .0375 x = 224 0075 x 

Shearing force on the front spar. 

From tip to A we have (y being the ordinate of the 
trailing edge of the equivalent wing), 

ot ? 
y = 14.72 + = Nee ace 


The distance from rear spar to center of pressure 






Front spar 








Fig. 3 


being d, and k the unit loading. 
Referirng to Fig. 3 we have: 


ydxK & 32 = Increment of load on front spar. 


Shear at 4: 
750 gd 
Ss=K fy 32 dx 


Where K = .549 Ib. per sq.in. 
and since d = 22 + .0075 x 





50 22 + .0075 : 
Su= fens 365 .r) cor © dx 
50 

Su | 000468 + 1395 ~ 4+ 5.85 r| 
0 

Sa = 453.2 Ib. 

Between A and B, hy chord of the equivalent wing is: 
75 — 33. 


The shear at any point between 4 and B, is given by 
the following expression: 





99 = 
i aie = — Kds +S, 
5 = 000036 = + 108 + 4+7.164C 


The constant C is determined by paren ne that when 
4-2-3 S=Sy : ace: et nai 


Ss= | 00036 + +. 108 5 


200 
+ 453.2 


50 


+ 7.16% — 41.29 + 453.2 
Sp = 3646.7 Ib. 


The bending moment is obtained as the integral of 
the shear. 


50 3 x? » 
M, =f (0000468 5 + 1395 45.554) dx 
— 9835 in. Ib. 
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Between A and B, the moment is: 
200 3 P 
Ms = f. (000036 = + .108 5 4 7.16 x —41.29) dx 
’ 50 


=284423 in. Ib. 
Shears & Moment on the Rear Spar 
(Low Angle of Attack Condition) 


Distance from Front Spar to leading edge: 


5 ee s=54 0490s 


Distance from leading edge to center of pressure 
(at 50 per cent of chord): 


$e le 


Distance from front spar to center of pressure: 
~ 25 + .0625 + — (5+ .0450 +) = 204 .0175 x 
Load factor = 4.55 

Load per sq. in. K = .356 

Load on the rear spar. 

The ordinate of the equivalent wing is: 


y = (14.72 + 0.365,r) 


+) = 25+ .0625 x 


Shear at 4: 
K 50 
S$ x 33 (14.72 + 0.365%) (20 + 0.0175x) dx 
0 


50 
S= [00 # + 0.0839% + 3.27) dx 


0 
S = F1D hb. 
Between A and B we have: 
K "200 
3 = c | (19 + 0.2807) (20 + 0.01757) dx 
50 
Total Shear = S.+ S; = 2287.2 Ib. 


The bending moment is obtained as the integral of 
the shear: 


50 
M, = ye (0.00007 _ +. 0.0839 £ 4327") dx 
0 


M, = 5872 in. Ib. 
Between A and B the moment is given by the 
expression : 


200 
| (0.000055 - +. 0.0659 = 44.234 + C) de 
50 


C being determined so that for * = 
to 271.29. 


We have: 


50 the shear is equal 


271.29 


296 + C= 
= — 25 


C 
200 3 a 
Ms = | (0.000055 _ + 0.0659 = + 4.234 — 25) dx 


50 
Mp = 169359 in. Ib. 
Mr = Ma + Mp = 175231 in. Ib. 


Shear and Bending Moment on the front spar in low 
angle of attack condition. 


50 
Ss =5 [01872-40368 (12—0.0175.x) dx 
0 


— 


= 15220 @. 
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200 
hy [09+ 02802) (12—0.0175x) dx 


32 
= 867 lb. 
$7, = 1,019 Ib. 
0 
M4 = | oo + 4.123% + 1766.) dx 
rg 0 


= 3,367 in. Ib. 


7200 
Ms = 35 [00 # + + 3.035 "4.228%) dx 


The constant of integration is determined so that 
M, = 3,367 in. Ib. 
My = 82,272.in. |b. 
My = 85,637 in. lb. : 
Determination of Section Moduli of the Spars 
The lighter spar is designed by the condition. 
M 
_ ly 
But, in the case of a wooden spar with unequal flange 
depths, we have: 


~ 


= (constant) 








tty. rr (Furt.) in compression = ¢. 
Tisy = (Fa.) in tension = Cy, 
hence : 
= oie 
~ Cy (1) 
and Vu “rn % = (2) 
Where hi is the mean spar Fig 
hCm 


= Cr + Cr 
1 and yz, are determined by equation (1) and (2). 
We will assume C, = 5,500 Ib./sq.in. and C. = 
8,000 Ib./sq.in., so that, with a normal width, the thick- 
ness of the lower flange is not less than half the thickness 
of the upper flange. 


Front Spar in High Angle of Attack Condition 


The moments between the tip and 4 are obtained by 
the equation determined a 


> My = 0.000468 7, 5 +0139 + 5 55x 


At any point between : and B the moment is given by 
the expression: 


Mz = 0.000036 *, + 0.108 =~ B HIG Sat: 9x +C 


When + = hey M. = = 4 = 9,835 in., lb. and hence 
C = @i 





Front Spar—H. A. A. 
Determination of the Moment of Inertia 





Section 20 17 14 11 8 5 


eS) 





10 40 70 100 130 160 190 
h 4.5 6 7.5 me 2. i345 
Yu «= 1.84 2453.06 3.67 9394.28 = 4.89 5.5 


M 298 5893 21666 50651 96217 161415 249445 
(1/y)u .054 1.071 3.939 9.20917.494 29.34 45.35 

I 099 2.62 12.05 33.76 74.86 143.47 249.43 
Corrected J 5 8 
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The moments of inertia of sections No. 20 and No. 17 
are respectively increased to 5 in.* and 8 in.?. 

The same calculation is made for the rear spar in 
the following table: 





Rear Spar in Low Angle of Attack Condition 
Section 20 17 14 11 8 5 2 








x 10 40 70 100 130 160 8 190 
h 2.75 3.78 4.88 6 7.25 8.5 1044 
yu 112 1.53 199 244 295 3.46 4.07 
M 193.2 3631 13177 30551 58365 98568 153342 
(1/y)u 0.033 .66 2.395 5.5510.161 17.92 27.88 
I 037 1 4.77 13.54 30 62 113 
Corrected J: 2 3.2 


J 





Computation of the True Loads on the Spars 


We will consider both spars in the low angle of attack 
condition. 

The computations will be based on the following 
theorem: 

The deflection of a point G of the neutral axis 
of a straight beam with one end fixed and the other 
free, is equal, with the opposite sign, to the sum of the 
moments with respect to this point, of fictitious vertical 


up-loads, 8 dx, (the absolute value of M being con- 
sidered ), acting at each element dx of the portion of the 
neutral axis between G and the fixed end. 

Therefore, if the deflection due to the shearing forces 
is neglected, the formula giving the deflection of a point 
located at a distance a from the tip of the wing is: 


sa — |G M ( a 


Where ¢ is the distance from the tip to the root (See 
Fig. 4). By differentiating the above formula twice, 











with respect to +, we find the differential equation of 
the neutral axis: 

d*, _ M 

dx?” ——«d EET 

Since the moment of inertia is variabie we will divide 
the spar into six sections and assume the moment of 
inertia to be constant and equal to the mean moment for 
each section. These sections are limited by the com- 
pression members. 

In the first paper we have defined the “Elastic Center” 
as a point such that a load acting at this point causes 
equal deflections of the two spars. 

This point is located at distances from the spars in- 
versely proportional to their moments of inertia. 
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tv 
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(Therefore, the distance from the rear spar to the elastic 





j if ; : 
center is: a = ‘___ D, (D being the distance be- 


Ty + I, 
tween the spars). 
If the total load were acting at the elastic center, the 
deflection of a point located at a distance a from the 
wing tip would be: 


‘l 
oe (Mi + M2) (*—a) 
7 E (+12) 





dx 


a 


Where 7, is the moment of the front spar. 
Mz the moment of the rear spar. 
The load in a compression member is proportional to 


the difference between deflection of the total wing and 
that of the spar alone. 
The effect of the presence of the compression member 
is to nullify this difference of deflection Q (See Fig. 5). 
For the rear spar at the first compression member, 


we have: 
l 
a yi ° r— 
he = / =i ESS 2: ay 


a 


(1) 





Where Mz is the bending moment of the rear spar 
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Fig. 6 


at the first compression member and /, the mean moment 
of inertia between the wing root and the first com- 
pression member (see Fig. 6). 

We have: 


I a 4 
(Mi + Mz) (*—2@) ,. Mz(*—a) ,. 
dx | Els dx 














sls E (hh + 12) 
or 
( ) 
a M, (+ —a) EI.— EI, Me r—d@ ds 
° E*? Ie (In + Ie) . 
and 
, Me 
(+ —a) | ye 
lh bh, 
Q= E I+ Ff. x 


But, since the compression member nullifies the 


difference of deflections, we can write: 


Q=0 
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The reactions of a compression member on each spar 
are equal. Therefore, we have one unknown for each 
compression member. The moment at any point is a 
function of these unknown reactions, and we can solve 
the problem by writing equation (2) for each com- 











ee ' oe 
Z ! k v hs 
; = 
Z | \ | | 
y J 4 e 
Z \ } 
Z aaa m i > 
Fig. 7 


case we have to solve 
equations with six 


In the present 
six 


pression member. 
the following system of 
unknowns: 





al 

QO = J,” (X,) dx = & 
l 

0. = fo: (R.-) dr = 0 
el 

Qu = J 9% (Ra) dx =9@ 
) wl 

Q- =f gi (Re) dx =O 
al 

QO; = ,” (R,) dx = 
el 

Q, = f Mo (R,) dr = 0 
S “9 


Where R,, R-, Ra, Re Ry, Rg, are the unknown re- 
actions of the compression members on the spars. 

These reactions are assumed to be directed upward 
for the front spar and downward for the rear spar. 

The bending moment of a spar between two com- 
pression members u and v, Fig. 7 is given by the ex- 
pression : 


M = > Rd+ (*«—v) 7 R+M, 
FS o ; a4 o 
Where a Rd is the moment of the reactions of 
z?=-0 


the compression members about the compression 
member v. 


= 0 
(*+—u) > R is the moment of the sum of the 
r=0 


reactions of the compression members, supposed to 
be acting at the compression member v, with respect 


to the compression member uw, 
M, is the moment due to the airload about the 


section considered. 
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We have: 
i 
a i M, _M,] _ 

see (©) [7 7. | = 0 

uU 
or 
‘ M : M 
\ eae gy) —t = 

Q= (+ —z2 T, (+— v) r 0 

uU e/ & 


Since we have assumed / to be constant between two 
compression members, we can write: 











Pw Mer ; Mut 
0 = (4-87 7- + (+ — 4) = 
v uU 
i t 
; Mer M ur 
— J(«*—v) 7 ~ (4 WF - 
v u 


Zz 

t 
+ | («#—1x) beg |ar+ 

uU 
_ (x0) | —ERd — (x —v) SRF M's] ax 

® xr=0 z=0 

t 

— | (r—4)[...] dx— 


“Uu 


The quantities 2Rd and XR have the opposite sign 
on the front spar and on the rear spar. 

The values of the moment are given for each station 
for the front spar in Tables I and II. Table I gives 


the first part of the integral, that is f «Md-x and table 


uU 
II gives the values of { Mods. The coefficient of M, 
Jv 


((«—v) Mdz, is given in Table III. 


The same values are computed for the rear spar in 
Tables IV, V, and VI. 
The coefficient of =Rd is given by the expression: 


fi —v)dx 


For the first section we have: 


200 
(*—175) dx = 313 ERI, 


175 


It is obvious that, the stations being equally spaced, 
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Fig. 8—Front spar bending moment, low angle of attack. 
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this coefficient is constant and equal to: 


175 
f (*— 145) = 450 
145 


The coefficient of =R is given by the expression: 


ike —v)*dx 


For the first section we have: 
200 


(* — 175)*dx = 4600 
175 


As for the coefficient of =FRd, this coefficient is con- 
stant for the other sections and equal to: 


175 
(2+ — 145)*dx = 9073 
146 

Table VII gives the values of the coefficients of =Rd 
and =R divided by the moment of inertia. (The first 
line refers to the front spar and the second line to the 
rear spar.) The third line shows the difference or the 
result of equation (3) for each section. 

In Table VIII expressions {Rd and =R are deter- 
mined. The first line lists the values of R, drawn from 
Rd and the second line the same. values drawn from 
=R. 

The sum of these first two lines, which is given in 
the third line of the table, is the coefficient of R,. And 
so forth for each section. 

Therefore the coefficients of the first equation are 
given by the third line of Table VIII. 

In order to determine the coefficients of the second 
equation the third line of Section 5 is added to the third 
line of Section 2. The third line of Section 8 is added 
to the third line of Section 5 to determine the coeffi- 
cients of the third equation, etc. 

Reactions of the compression members: 

Substracting Equation (6) from the fifth we have: 

3.96 R, = 470 lb., Ry = 117 Ib. 


and by successive elimination in the other equations: 


R; = 131 Ib. 
R. = 176 lb. 
Ra = 216 Ib. 
R, = 240 Ib. 
R, = 346 Ib. 


The bending moment of the front spar and of the 
rear spar are respectively shown in Fig. 8 and Fig. 9. 
The plain lines show the moments calculated by means 
of the simplified common method and the dotted lines 
show the corrected moments. 

It can be seen that the influence of the compression 
members in the distribution of the loads in the wing 
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Fig. 9—RKear spar bending moment, low angle of attack. 
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structure is very important and should not be neglected 
if some accuracy is desired. Nevertheless this influence 
is particularly great in the above example because the 
moment of inertia of the rear spar is nearly half of 
that of the front spar. Besides the difference between 
the results given by the two methods would have been 
smaller if the deformation of the compression members 
and the moments at the points of attachments to the 
spars had been taken into account. 

This was neglected because of the great difference 
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of the moment of inertia of the spars and the compres- 
sion members. 

The above calculations show that, the rear spar for 
instance, though computed for a margin of safety equal 
to zero in low angle of attack, in fact has a positive 
margin of safety. But if similar calculations were car- 
ried out for the high angle of attack condition it is 
likely that the influence of the inter-spar structure 
would be of such a magnitude that the margin of safety 
of the rear spar for this condition would be negative. 


The third of these articles will appear in an early issue. 





Table .. —Rear Spar 


Second part of the Integral 










































































7 | x 2 | es 
000055 .0659 — - ‘38 = = ein 
x 6 4 24 103 6 108 2 10 Results 
“RE Se enone An ence enn 4388.9............ a ee Oe eae eae 
ie SBS: SRR ie Sa a aie aa ee Lelie cals aR naga RR Rees ge RR I en a ahaa co eine setae 
RRP ERE RT Ft EES iii cw ANBAR w 4d lon NE te os aes OE ae ta git eh SE GE Bak ite ieRlaAy Re eh SE 
eS eee ieee Ne ates lk aha oe RRs tras eet ae ct ete ee RRR et aietat atthe tae chee 
GE RRS te OF ee Cera ee ptenee a eae ieee toes: ee Se eeepiareae iedHyee 
RR SE ENE | ere se es oat aed “RRS Dike Ras . 2 eRe 
eM os adds deslieis int en ids cahadens BR os oe sides sacs RRR TE RRP a ER ears pepe aa nie Ser fo ae 
ee! DL edn andeaws I oh i a wihe cad’ ESSER ea ee ae ee ee see Se eee ee 646975 
ES SE Eee apere NN soi gin dsaiclig yap arid are I sd she sales f sicrdoa custo tb a aie SE eran Dt: .\; canis kosoaesnhian 430008 
ET SE RAIN | RE ASRS SN Feet MEER Re oe he ee iaieianatalalipaeenaiapbans 3, RRR eee aS ais 06 201610 
AT Ce NGS seis ats cba oetaae ties NE RE and cnc nce ieee ae lalcerlare ete RE A RIE RT SS: 77847 
heb cette at aera ees thee ea TT Spite oT Shae eee 2, Seip iiaesbeg erie a ar 21154 
ERE RAPE GAL FRIAR A PS MN di otiescacswtttieda eee age cdenetih ae Dae a ea Straits Ss: 2515 
Table VII 
Section I ZR =? Constant 
ea. rey TN 8 9) Soc Saad ON. coc MELB. ;. cocoa cess Site = 90s + 2004 30s 4-407 + SOD 
ei hae SS aaa GE cee en sg OAc os kinchacs R= Rb+Re+ Rd + Re+Rf+ Rg 
rv” — ss SRRROR SEED +'0591. canes 
2 RRR TS SS 0632... 170.............. BRhi = 30(Rd + 2Re + 3Rf + 4Ry) 
Re Pe oe ee “SCS dis ose ouoe 146. = See || SR = Re + Rd + Re + Ri+ Rg 
MD, ck 'ccaweess +. 2092. —627 
OS ae — ee eee 205. = Ri = 30(Re + 2Rf + 3Rg) 
once e OE Tsdinsesalik MEDS x ods 5 dace 302. —970.. ZR = Rd +Re+ Rf+ Rg 
GPT cs cca os EE cs ve adateaen —765 
a SR aS RS er Sa RETR i Serer SRI = 30(RS + 2Ro) oh 
"i ae: ee DIES itcmnsoaken VRIES: = pees: << seater ZR = Re+Rf+ Rg 
\  Cepeenpenaiees WS cin Svstues cee ete yy 
ii RS 0374 << wee eR ie SRli = 30 Rg 7 ip 
"ETT: STATS . | eee  Seeeaede: —1432 = Rf+ Rg 
Me MEE hccco a ciccors rr ? = Kear 
OEE SN Se = eae -eaceee-. SRL = 0 
17 OR etacbectcne> RRR RR aT oe: ORS See Le!” Sanaa ae Aes ZR = Rg 
I vce ckscestess ES occas vseeaee WIE So hckpaltens 
Table VIII 
Section R Re Ra R, Ry Ry Constant 
eh ae aera : alae Re: 474 pCR rie 04) eae ne 0 Os 
| aD RPRERS Mn 33.14 ee ae | ae ¢ ‘Maeno 2 ANGIE REE BE LS Oh Hata LORE OEY. 7 
os acide > 9 emeoeneit DO ae a8 "Ses aaa Cee toe —346 = 0 first equation 
ee | RS fae 5 ak Boon 931. EO RR ae ee ee ear: 
Be eit ahead te  _. PS. eee | eee 209 Pe TAS oat SESS sas cgilycg ry dh Aad taligne ook Aa we new Oe 
eh ey Se ees 830 1.74 Ne od OEE OS 
Site (aes Sh a ost 1.244 1.673 Oa lala aaa —97355 = 0 2nd equation 
. ae . ee 000....... “esr 1. 26 oy ) Pat er eon 
gS REI erie. icc 421 421 oo <repenbpres eines yh cok <i 
ke Pat Re 5 . eee OOO. ...:..s. 00 cee. ote hinaes 1.05 1.68... ~  saepapee A ae é. 
Bs ceo. ce eee BOSS sic c 2.29... $35... ie: | ie —1738.5 = 0 3rd equation 
he eae SORENESS 000 000... » a... ON cod vcsuts puedes cove MM eee 
aR tne ee ee oc ccs a a 2 ee 851 . . 851 RP rae S* “sahara set > 
BE oo aad ac Ree = ee 851 e emRederee I ia Se vuides GR occ ene S 
I ci nn ee as “ST RRR tpn 3.14 o, ° WED Paeee << Bbeeeaget —2558 = 0 4th equation 
a ee Te, eS he 000... .000...... fe kee Be 
‘(Masa es 400s naees RES. eae - 000 2.65.. hs SRR I Te ride EE EEN 
"| Seoeeeokes ° Sec ee eae 000. . 2.65 : 6.61 il 
a eee peers "lea 3.14 8.11 14.39. —3680 = 0 5th equation 
oO a eee ae ees ° | SSSR . 000 EE FLOP ER i 8 
RRS A. eS Ss. . cack eee 54 000. . MEG «irc chee x a Css s Atlante? Vie a” age 8 TK AS 
( SRA: “eRe. IM 000 "000... ‘9 5 NN cs eh eee 
Reis Sip aN | 386. 1. 236 3.14 8.11 18.35 “—4150 = 0 6th equation 


~ 








Ju 


Wi 


hay 


of 


pre 
as 


ize 
ma 
des 
the 
bee 


ent 
for 
con 
ma 
lan 
in 

ent: 
the 


sor 


pro 
crec 


Air 
of 

clas 
seve 
plie 
con 











’ we "9 


we 





AVIATION 
July 20, 1929 





Aeronautical Engineering Section 203 


British Methods of Steel 


Aircraft Construction 


By W. H. Sayers 


Boulton & 


aircraft manufacturers of Great Britain regularly 

employ steel for the main structural members of 
wings in their military aircraft as against only two who 
have adopted duralumin for this purpose. 

The first airplane with steel wings based on the use 
of corrugated strip for wing spars was the M.R.-1 
produced by the Bristol Aeroplane Co. Ltd. (then known 
as The British and Colonial Aeroplane Co. Ltd.) in 1918. 
To this firm belongs the credit of having so early real- 
ized the possibilities of this type of construction. This 
machine was as a whole of Bristol design, but the detail 
design and construction of the wings was entrusted to 
the Steel Wing Co. Ltd., who may fairly claim to have 
been the earliest practitioners of this art. 

As early as 1912 one J. J. Mayrow proposed and pat- 
ented the use of thin strips of metal in corrugated form 
for the purpose of constructing airplane spars and other 
components, and a year or so later the construction of a 
machine embodying his scheme was attempted in Eng- 
land. Mr. Mayrow was not successful in his efforts but, 
in 1915, D. J. Mooney purchased the Mayrow pat- 
ents, and formed the organization afterward known as 
the Steel Wing Co. Ltd., which has recently been ab- 
sorbed by the Gloster Aircraft Co. Ltd. of Cheltenham. 
To this organization a large share in the credit for the 
progress of the technique of steel construction must be 
credited. . 

Other pioneers of this art are Armstrong Whitworth 
Aircraft Ltd. of Coventry, and Boulton and Paul Ltd. 
of Norwich, both of whom have been engaged on this 
class of construction for ten years. For some six or 
seven years the Bristol Aeroplane Co. Ltd. has also ap- 
plied its energies to the development of steel strip 
contruction, and for a shorter period, The H. G. Hawker 


; T THE present time seven or eight of the leading 





Paul, Ltd. 


Co. Ltd. of Kingston-on-Thames has taken an active 
part in the same work. 

This list is not to be taken as exhaustive. Others have 
played a part, but it is believed that it is fair to ascribe 
to these firms the bulk of the technical progress made up 
to date. 

Thus a description of the methods peculiar to these 
firms will suffice to give a fairly complete account of the 
practical applications of the principles which were out- 
lined in the earlier article of this series. 


The Steel Wing Co. (Gloster Aircraft Co. Ltd.) 


As the first firm to produce wings of the type now 
being discussed the work of this firm is of special inter- 
est from the historical point of view and it is therefore 
proposed to review in some detail the process of evolu- 
tion through which steel wing-spars of their design have 
passed. The earliest spars by this firm were built-up 
girders of the type shown in Figs. 7 (a, b, c,d). These 
consisted originally of four trough-section booms con- 
nected both vertically and horizontally by some form of 
bracing strip. 

At (a) the vertical bracing consists of two vertically 
corrugated strips which abut on, and are rivetted to, the 
two edges of each trough alternately. The horizontal 
bracing consists of two stamped strips forming a lattice 
stiffened at intervals by transverse struts. At (b) the 
four booms have been provided with beaded edges in 
order still further to stiffen them. This type of spar was 
not very efficient as a large amount of material was em- 
ployed in the webs where it was ineffective to resist bend- 
ing and end loads. At (c) is shown an improvement 
consisting of the formation of the web members in one 
with channels which form part of the flanges of the com- 
plete spar, while the webs have been lightened by stamp- 
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ing out to form a lattice shear bracing. The next stage 
(d) shows the combination of the web form of (c) with 
a single longitudinally corrugated flange strip. It is 
obvious that this form of flange, which can be rolled to 
form is a far simpler one to make than the earlier built-up 
forms, and it was found to be practically as effective as 
its predecessors in resisting lateral bending and_ better 
as regards resisting end loads. 

From (d) Fig. 7 to (e) Fig. 8 the only change is the 
obvious one of omitting the stamping out of the webs, a 
great simplification from the production point of view. 
However the wide flat in these webs would inevitably 
fail from local instability, so the next stage (f), was the 
introduction of two extra corrugations in the webs ac- 
companied by a deepening of the main corrugation in the 
flange. A further step as shown at (g) is the elimination 
of all flats from the webs, whereby the whole of the 
material in the section becomes effective in resisting end 
loads. The most serious defect of a spar such as this 
last is that the free edges of the strips are too close to 
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Fig. 10 


the region of maximum stress intensity. This fault was 
remedied by raising the center of the flange above the 
edges as in (h). A spar of this type under a combina- 
tion of bending and moderate end load will develop prac- 
tically the full failing stress of which the material itself 
is capable. Under very heavy end loads such a spar may 
fail by longitudinal waving of the webs, particularly if 
the webs themselves are deep. Deepening the corruga- 
tions would tend to cure this were it not for the fact that 
if the tangents to the web at points where the curvature 
changes from concave to convex become horizontal the 
web becomes unduly weak in shear. 

When such conditions are encountered some form of 
transverse stiffening must be provided. At (j) Fig. 9, is 
shown a spar so stiffened by two horizontal bulkheads. 
For still deeper spars an additional difficulty is introduced 
by the impossibility of obtaining strip steel of the re- 
quired quality and uniformity above a limited width. 
This difficulty may be overcome by some such construc- 
tion as shown at (k) where the webs are extended by 
trough sections which both support the flanges and act 
as horizontal stiffeners for the webs. 

A characteristic of many of the airplanes built by the 
Gloster Aircraft Co. (who have recently absorbed the 
Steel Wing Co.) is the use of wings of unusually thick 
section, even on very high-speed machines, in which: it is 
desirable to take full advantage of the torsional stiffness 
attainable by the use of a spar of the maximum possible 
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depth. For use in such circumstances this firm has once 
more reverted to a built-up lattice girder type of spar. 
A specimen of this, 85 in. deep, is shown in Fig. 10. It 
consists of two corrugated flanges, united by vertical 
posts of a double channel section with a lattice web 
formed of corrugated strips not unlike the familiar 
“Zeppelin” bracing strips. The vertical posts are ar- 
ranged in pairs on each side of the flanges, and are tied 
together by top and bottom bridge pieces to form a 
series of boxes each entirely surrounding the flange and 
web system. These boxes serve for the attachment of 
the ribs, which are made in three separate sections and 
are bolted to the boxes as shown in Fig. 11. 

This type of spar has obvious attractions and is prob- 
ably the most satisfactory type to employ if it is necessary 
to provide a spar of the maximum possible stiffness in 
a wing of considerable depth of section. Where stiffness 
is not a primary consideration, however, it seems probable 
that the use of a box-type spar of less depth would pro- 
vide the required strength for somewhat less weight. 

Figs. 12 and 13 are interesting as showing two of the 
earliest successful attempts to produce all-steel wings. 
Fig. 12 is the wing of the Bristol “M.R.1,” to which 
reference has already been made. Fig. 13 is a steel wing 
for the “Avro 504,” a training machine used almost ex- 
clusively for the primary training of British military 
pilots from the middle of the War until the present day. 
Both these wings were designed and built by the Steel 
Wing Co. Ltd. in 1918. 

Fig. 14 shows the wing for a two seater “General 
Purposes” machine (the Westland “Wapiti’”) which is 
now being built in quantity for the Royal Air Force. 
These wings are made by the Gloster Aircraft Co. Ltd. 
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Fig. 15 shows a view in the works of the Gloster Air- 
craft Co., with a number of wings of: this type in course 
of construction. 

In the wings built by this firm, steel is used throughout 
the structure except for such items as packing blocks. 
The strip material is formed in the hardened and tem- 
pered condition and rolling is used as the chief method of 
forming. 


Sir W. G. Armstrong Whitworth Aircraft Ltd. 


Armstrong Whitworth Aircraft Ltd. was the first 
firm to produce an all steel airplane that was adopted by 
the Royal Air Force as a standard service type in con- 
siderable quantities. This particular machine was the 
“Siskin” single seat fighter which has now been in reg- 
ular use for some six years with very satisfactory results. 
In order to discover whether the claims made for the 
corrugated strip type of construction, as a method which 
lent itself to rapid expansion of production in the event 
of war, were justified, the British Air Ministry some time 
ago placed orders for a number of these machines with 
each of several firms other than the designing firm. 
Armstrong Whitworth Aircraft supplied these firms with 
all the necessary drawings, together with technical infor- 
mation as to methods of manufacture, etc., but ctherwise 
these firms were left to their own devices. The machines 
were produced without trouble and proved to be more 
nearly uniform in their qualities than was usually found 
to be the case with the wooden machines that were sim- 
ilarly built by firms other than the designers thereof 
during the War. The test showed that this particular 
claim was fully justified and has doubtless been one of 
the main factors leading to the decision that all future 
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service types for the Royal Air Force shall be of metal 
construction. 

The earliest steel spars made by this firm were built-up 
of channel sections stiffened by corrugations, as shown 
in Fig. 16. This type was superseded by a type developed 
by Major H. N. Wylie who is the firm’s technical author- 
ity on steel construction. One of these spars used on the 
first Siskin machine which was previously mentioned is 
shown in Fig. 17. 

Owing to the difficulty of attaching fittings to this 
single webbed arrangement the production Siskins were 
provided with spars of the type shown in Fig. 18. Fig. 
19 shows an end fitting for this type of spar, from 
which it will be seen that internal reinforcement by a 





Fig. 15 


special forging supplemented by external plates is em- 
ployed. Fig. 20 shows a fitting for interplane and drag 
bracing on a similar spar, which employs a somewhat 
similar internal forging through which the fixing bolts 
for the fitting pass. 

The difficulties of attaching fittings to the single web 
type of spar were later overcome by the use of what are 
called “pop rivets,” which can be clenched into the walls 
of a closed tube from the outside, and this type of spar 
has recently been revived. 

The pop rivet is hollow with a formed head on one 
end. A piece of rod with a conical end too large to pass 
through the hole is threaded through the rivet so that the 
conical head is at the end opposite to the head. Rivet 
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and “nail,” as the tool is called, are then pushed through 
the rivet hole, and the nail is. withdrawn, causing the end 
of the rivet inside to expand and forcing the body of the 
rivet tight into the wall into which it is inserted. Figs. 
20, 21, 22 show the modern single web type of spar in 
a variety of depths. It will be noticed that whereas in 
the earlier spars the sections used consisted of a series 
of curves of fairly large radius, the more recent types use 
a series of flats connected by angles or ridges. This 
formation, it is claimed, simplifies tool-making and per- 
mits of more accurate formation of the desired sections. 
Also it is said that the stiffening effect of the relatively 
sharp bends is greater than that of the larger radii and 
results in a stronger spar. The provision of flat faces 
also provides good landings for fittings that are to be 
rivetted on. 

The tubular booms of the spars illustrated are built up 
from three segments provided with projecting lips over 
which are drawn capping strips of a bulbous form, 
rivetted through the lips. These strips provide ridges of 
great strength and give a concentration of metal where 
it is effective in giving the spar resistance to both lateral 
and vertical bending. 

The corrugated webs used with this type of spar have 
proved surprisingly satisfactory. They owe their effec- 
tiveness in large part to the torsional rigidity of the 
tubular booms to which they are attached. 

Fig. 23 shows another type of single-web spar in 
which the boom is drawn from a single strip instead of 
being built up from several strips. This type is used 
mainly for very light spars. This figure also shows how 
local reinforcement for the attachment of fittings is 
provided by liner tubes in the booms, fastened to pop 
rivets, and by side plates. 

Fig. 24 shows an end fitting on one of the heavier 
type spars with a similar use of liner tubes and side 
plates. 

Fig. 25 shows a tubular spar used for ailerons, etc. 
This is built up just as are the spar booms, from a series 
of segments, and is provided with internal stiffener dia- 
phragms. This construction gives great torsional rigidity 
at a much lower weight than can be attained with a 
solid drawn tube. 

Ribs made by this firm are of rolled strip section in a 
somewhat softer steel than is used for spars, and of 
thicknesses mostly 0.008 in. and 0.010 in. Various sec- 
tions have been used, including tubes with inwardly lip- 
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ped edges, square or rectangular tubes, and channel 
sections. In all such sections it is important that the 
edges should be stiffened by lipping or bending. Ex- 
amples of such ribs are shown in Figs. 26 and 27, which 
also show the method of attaching the ribs to the spars. 

A process known as “draw-rolling” is employed for 
the formation of many of the sections made by this firm. 
In this, forming takes place on a draw-bench but, instead 
of the usual fixed dies, rollers are used. It is much 
easier to produce straight members by drawing than by 
the usual rolling process, and this combined method 
combines this advantage with the reduced expenditure 
of power and higher speed of forming that is possible 
with normal rolling methods. 

Spar and similar sections are formed from strip steel in 
the fully annealed condition and are thereafter hardened 
by a very ingenious process in which the formed strip is 
heated to the required temperature by passing through it 


Aeronautical Engineering Scction 


a heavy electrical current. The strip is held under ten- 
sion during the process which ensures straightness. The 
steel used is of the air-hardening type and thus no special 
quenching arrangement is necessary. 

Fuselage frames are made from solid-drawn tubular 
members with machined fittings of a type such as those 
shown in Fig. 28. Although the more usual type of 
welded fuselage joint is now permitted by British regu- 
lations, this type of machine fitting is considered by many 
designers to have many advantages. In particular, classes 
of steel which cannot safely be welded can be used, and, 
although the machined fitting is more costly when mace 
in comparatively small numbers, it is felt that in the 
event of production on a really large scale, the fact that 
fittings can be made on automatic or semi-automatic 
machinery and assembled by semi- or unskilled labor 
gives this type a distinct advantage over the welded joint. 
This advantage might become particulariy important in 
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the event of a shortage of supplies of steel suitable for 
welding, which might occur in war time. It is, of course, 
true that the simplest of mild steel will be available 
whenever steel of any kind can be found, and that such 
material is particularly suitable for welding. But the 
advantages of being able to use material of higher quality 
are too great to be foregone merely because suitable 
steels for welding of such quality might be difficult to 
obtain. 

All components of the complete steel framing are care- 
fully cleaned by the use of scratch brushes to remove 
scale, and are thereafter stove enamelled. This has been 
found to afford satisfactory protection against corrosion 


Courtesy of FLIGHT 


under all service conditions. As this conclusion is based 
on the continuous use by the Royal Air Force of all steel 
machines of this make for some six years it can safely be 
assumed that, despite the apparent susceptibility of mem- 
bers of a thickness of a few thousandths of an inch to 
damage by rust, the steel machine of this type does not 
suffer in this respect under any conditions likely to be 
encountered in the normal way. It should be recorded 
that the all steel Armstrong Whitworth “Siskin” has 
been in service in Egypt, Iraq, and India, as well as in 
England and has proved satisfactory in all these climates. 


[The concluding article of this series will appear in the August 17 


issue of AVIATION] 
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Patent ,No. 1,716,670—Device for Launching and 
Landing Aeroplanes From and Upon Suspended Posi- 
tions. Lawrence B. Sperry. Farmingdale, N. Y., as- 
signor, by mesne assignments, to Lawrence Sperry 
Aircraft Co., Inc., Farmingdale, L. I., N. Y. Twenty- 
nine claims. 

Patent No. 1,718,956—Aeroplame Landing Gear. Knut 
Henrichsen, Garden City, N. Y., assignor to Curtiss 
Aeroplane & Motor Co., Inc. Fourteen claims. 


Patent No. 1,719,797—Airplane. Charles J. McCar- 
thy, Flushing, and Michael Watter, New York, N. Y., 
assignors to Chance M. Vought, Great Neck,-N. Y. 
Nine claims. 

Patent No. 1,719,798—Aeroplane and Landing Chassis 
Therefor. Michael Watter, New York, N. Y., assignor 
to Chance M. Vought, Great Neck, N. Y. Eight claims. 


Patent No. 1,719,799—Aircraft. Michael Watter, 
New York, N. Y., assignor to Chance M. Vought, Great 
Neck, N. Y. Thirteen claims. 


Design Patent No. 78,845—Cabin Airplane Body or 


Sinular Article. Lloyd Stearman, Wichita, Kansas. 
Term of patent 14 years. 

Patent No. 1,718,391—Fiying Machine. 
low, Holyoke, Mass. Eight claims. 

Patent No. 1,718,410—Airplane Fuselage. Joseph L 
Cato, Buffalo, N. Y., assignor to G. Elias & Bro., Inc., 
Buffalo, N. Y. Nineteen claims. 

Patent No. 1,718,577—Aircraft Device. 
Pitcairn, Bryn Athyn, Pa. Six claims. 

Patent No. 1,718,617—Aeroplane. Charles J. Wag- 
ner, Cousins, New Mexico. Eleven claims. 

Patent No. 1,718,707—Control Mechanism for Aero- 
planes. Harvey M. Salisbury, Walnut Grove, and Arthur 


E. Miller, Sacramento, Calif. Six claims. 
Patent No. 1,718,834—Airplane. Clarence O. Prest, 
Arlington, Calif. One claim. 


Patent No. 1,718,892—Airplane. 
keley, Calif. Nine claims. 


Patent No. 1,719,293—Airfoil. 
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Alexander Aircraft Corp............ Baglerock A-l....|......... OBL | 3 | J5 ME Cosstevce 36’ 8” tg dll (ad 2 dll ER PS Ba 2,491) 7.54) 12.45 130 |. 
Alexander Aircraft Corp............ Eaglerock A-2 2,250°}OBL | 3 | OX5 «EROS 36’ 8” We VON 1s. occ... costsvooes 2,442) 7.40) 27.13 100 
Alexander Aircraft Corp............ Eaglerock A-4....]......... OBL 3 E Rk xe a 36’ 8’ | 2) 6 6 2) ol Se Bee 2,618} 7.93) 14.54 121 
Alliance Aircraft Corp........... IED: ..06+0 4,500 jOBL 2 | Wr 125|SS 28’ 8” 203)19’ 6’’ P 1,000; 265) 650) 1,650) 8.15) 13.20 125 
American 8 ES hee eee 2,985 j|OBL 3 | OX5 90\H, Hz |30’ 300|24’ 6’ | 8 4” 1,227) 840} 830) 2,057) 6.85) 22.85 101 
Arrow Aircraft Corp................ \rrow-Sport hive de 2,945 |OBL F a 178) 19 2” 6/11” 450 974; 5.35) 16.23 105 
MOOD AWOTEEE OD, 60s ccceccesvccccce Air Yacht........ 31,800 |CML |10-12)2Sh 12-pww} 650/2 Sty, SS/52’ 412|36’ 1” | 9’ 6” | 3,300)......| 3,200] 6,500) 15.77) 10.00 150 
Bellanca Aircraft Corp.............. 1: ee 14,950 |CML| 6 | J6 300) M 46’ 4” 273|27’ 9 ~| 8 6” | 2,253) 1,058] 1,797] 4,050) 14.82) 13.5 145 
Bellanca Aircraft Corp............. CH-300 Seaplane.| 18,000 |CMW/| 6 | J6 300) M 46’ 4” 273/30’ 5” vescel aoe 1'033| 1,772 605) 17.00) 15.35 130 
Bird Wing Commer. Airplane Co...|No. 6............. 2,795 |OBL | 3 | OX5 90| Hz 31’ 4” | 303/23’ 6” =| 8’ 77 | 1,236] 550} 1,019] 2,255] 7.44] 25.05 90 
Boeing Airplane Co................. _ Ba 24,500 | SBL 3 | PWh 525|H M 44’ 4” 545/33’ 4” III’ 8” | 3,543) 1,436) 2,536) 6,079) 11.15) 15.19 132 
Boeing Airplane Co................. Se 22,500 |SBL 5 | P Ww 400}H M 44’ 4” 545/33’ 4” 11’ 8” | 3,522) 1,453) 2,553 6,075) 11.14) 12.15 129 
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Boeing Airplane Co... ..6.66ccccce. S| Se ee 75,000 |CBL | 18+ | 3 Pwh 1,575}HM 80’ 1,250) 55’ 15’ 2’’ | 10,413) 3,870) 7,087) 17,500) 14.00) 11.60 135 |. 
—- rr 24,500 |OBL 1 Pwh 525|HM 44’ 3” 90/31/11" 112’ 1/7 | 3,196) 1,600) 2,644) 5,840) 11.90) 11.10 140 |. 
Bourdon Mircraft Corp............. Kitty-Hawk...... 5,200 jOBL | 3 | Y 105|W 28’ 233|22’ 6’ | 86%’) 1,142} 360) 808) 1,950) 8.36) 18.57 110 
Se ee ee Sere rerr ee ee CML] 6 | J5 200/SS 4\’ 260) 27 10’ 6” 155)......] 1,000) 2,550) 9.80) 12.75 120 
BEUe PII OOD. oo. os occ cvcicevienes ere 13,500 |CQL | 6 | J6 300|SS 40’ . ee Be 2,478] 1,192)...... 4,500) 14.70) 15.00 140 
Cesena Aircraft Co.............0000- ee 5,750 ICML| 3 | A 120}H, Hz. |40’ 6” 224|23’ 8’ 7’ 4” | 1,250) 480) 750) 2,000) 8.92) 16.66 125 
Cesena Aircraft Co...........cccsees _ ear 4,075*ICML| 4 | Y 125 7’ 4” | 1,260) 760) 1,030) 2,280) 10.17] 18.24 125 
Cessna Aircraft Co............c0.00- SE 9,800 |CML| 4 | J5 200 7’ 4’ | 1,350} 800) 1,070] 2,420) 10.80) 12.10 150 
Command Aire Inc................. Comm'd-Aire..... 2,450°}OBL | 3 | OX5 90) H 8’ 1,275} 375) 800) 2,075) 6.91) 23.05 104 
Cunningham-Hall Aircraft Corp....|}PT-6.............]........- CBL | 6 | J6 300 911” | 2,475) 1,000) 1,725) 4,200) 11.30) 13.10 140 
Curtiss-Robertson A'p'le Mfg. Co....|Robin OX-5...... 4,000 |CML | 3 | OX5 90 710” | 1,489) 328) 728) 2,217| 8.94) 24.14 101 
Curtiss-Robertson A’p’le Mfg. Co...|R-600............. 7,500 |CML| 3 | R600 170 8’ 1,700} 454) 962) 2,600) 10.70) 15.29 120 
Davis Aircraft Corp ..............- A, SIRS 2.965 jOML | 2 LB 60 id 816 350 500} 1,300) 8.96) 21 66 95 
Dome Aero Corp...... .  . eee 2,995 |OML | 2 | LB ica. MF © Exposes =’ 500} 1,280) 7.75) 21.33 103 
G. Elias & Bro. Inc........ ...|Aircoupe......... 3,350 |CML| 2 | A 80 7° 2 870} 518) 564) 1,334) 6.94) 16.67 %6 
Fairchild Airplane Mfg. Corp.......|Fairchild KR-21.. 4,485 |OBL | 2 | K 90 9’ eee 600} 1,550) 8.02) 17.2 120 |. 
Fairchild Airplane Mfg. Corp.......|/Fairchild KR-31.. 2,2401OBL | 3 | OX5 90). A ea. Cee 878} 2,078} 7.00) 23.0 102 |. 
Fairchild Airplane Mfg. Corp .|K A 6,575 |OBL | 3 | J6 165 y | 1,435)...... 965) 2,406) 8.40) 14.5 130 |. 
Fairchild Airplane Mfg. Corp 18,900 |CML | 7 | PWw 400 PS | S.00R....<s ,500} 5,500) 16.56) 13.75 138 
Federal Aircraft Corp........ 12,500 |CML| 5 | J4B 200 9 2,080; 630) 1,395) 3,475) 13.26) 17.37 125 
Fi «t Aircrsft, Inc.... 2 |W 110 8’ 9” ee 554) 1,530) 7.84) 13.90 Wl 
Fokker Aircraft Corp 15,000 |CML | 5-7) J6 300 7/10’ | 2,300) 1,030) 1,700) 4,000) 11.73) 13.33 126 
Fokker Aircraft Corp.. 21,800 |CML | 6-8} P Ww 400/S: 811’ | 3,000) 1,134) 2,150) 5,150) 13.91] 12.84 138 
Fokker Aircraft Corp.. 67,500 |CML | 14 | $P Ww 1,200 12’ 8” | 7,820) 2,482) 5,320] 13,100) 15.41} 10.91 140 
General Airplanes Corp.. 7,500 |CML| 3 | W 110/S 7’ 7” | 1,248) 365) 862) 2,100) 10.84) 19.18 110 
ee eee Reece CML] 8 | P Ww 400) H 9 4’ | 3,300) 1,153) 2,408) 5,750) 14.33) 14.35 135 
Hamilton Metalplane Co 5 EE ee CML} 8 | P Wh 500 9 4” | 3,450) 1,045) 2,300} 5,750) 14.85) 11.50 140 
Heath Airplane Co............ a 695 |CML |..... H 23 Tu" ‘ee 225 515) 5.47) 22.39 70 
{nternational Aircraft Corp......... 2,950 |OML| 3 | OX5 90/H 9 6” | 7,480} 320) 620) 2,100) 6.49) 23.33 100 
International Aircraft Corp......... 12,250 |OBL | 6 | J5 200 10’ 6” | 2,200) 950) 1,550) 3,750] 10.41) 18.75 125 
Ireland Aircraft, Inc................ 2,000 |ICBL | 5 | J6 300 11’ 6’ | 2,940) 750) 1,468} 4,400) 11.60) 14.64 110 
SS le eee 1,165 |CBA 1 179 25 oe 275 100; 300 575| 5.47] 23.60 90 
Keystone Aircraft Corp............. Patrician......... ,000 |OBL | 20 | 3 Cy 1,575 13’ 8,505) 3,880) 2,615) 15,000) 15.00) 9.52 151 
soyeene Aircraft Corp............. a CML | 12 | 335 ae See a eee 6,536; 1,900} 4,481} 10,841) 9.42) 18.06 112 |. 
E. M. Laird Airplane Co............ Commercial 3 125 200 300 fhe 2 Bese eee Se See 130 |. 
Lincoln Aircraft Co..... .|Lincoln-Page 3 | OX5 90 3 _ a ee 1,200} 450) 1,000) 2,200) 7.33) 24.44 100 
Lockheed Aircraft Co............... ee 5-7; J5 200iSS We /(4l1’ 275|27’ 5” ~| 8 6” | 1,650} 1,000! 1,550) 3,200) 11.64) 16.00 135 
Lockheed Aircraft Co............... | SER Ear CMI.| 5-7| P Ww 400/SS 41’ 275|27’ 5” =| 8 6” | 1,850) 1,000) 1,845} 3,645) 13.25) 9.11 167 
Loening Aeronautical Engr. Corp...|Cabin Amphibian 7, CML} 8 | Cy 525|SS 46’ 8’ 517|34’ 844’"\13’ 2” | 3,950] 1,100) 1,950) 5,900) 11.41) 11.23 130 
Mahoney-Ryan Aircraft Corp.......|/Ryan B-5......... 13,250 |CBA |} 6 | J6 300/SS 42’ 4” 28028’ 3’ | 9'10’ | 2,200} 1,000) 1,800} 4,000) 14.30) 13.30 140 
FRR -2-W.. 1,000 |CML | 8 | P Ww 410/SS 50’ 365|32’ 6” | 9 6’ | 2,950) 1,455) 2,640) 5,600) 6.34) 13.65 135 
BOONE OPENS CO .o co eccccccvcccces | eae 23,800 |CML | 8 | Pwh 525188 50’ 365|32’ 6” | 9 6” | 3,060) 1,355) 2,540) 5,600) 15.34) 10.66 140 
Mono Aircralt Inc, .........ccccccces Monocoupe....... 2,675 |CML| 2 | V 55|Hz 32’ 158/19’ 6” | 6’ 3” 475| 1,175) 7.43] 21.36 90 
Mohawk ron yh Fe a 2,775 iCML| 2 | V ee 30’ 6” 12422’ bd 850} 200) 500) 1,350) 10.88) 24.54 100 
New Standard Ai S CORD... oc c's ] See 6, OBL 5 E 180) H 45’ 350/26’ 6’’ |10’ 2’ | 2,066 790} 1,334) 3,400) 9.71) 18.88 115 | 90 
Paramount Airersft “orp......... Cabinaire No. 110} 7,200 |CBL | 4 | W 110/SS a 333) 24’ 9’ 1,352} 660) 944; 2,296] 7.40) 20.80 103 
Paramount Aircraft Corp........... Cabinaire No. 165 f CBL | 4 | J6 165|SS Me td 333/24’ 9’ 1,465} 710) 1,054; 2,519) 8.10) 15.2 120 
Pheasant Aircraft Co., Inc.......... Se ee 2,375 |OBL | 3 | OX5 90) Hz ~~ o 283123’ 6” | 9 1,297; 600) 785) 2,082) 7.35) 23.13 100 
Pitcairn Aviation, Inc.............. Mailwing......... 0, OBL | 1-3) J5 200/SS 33’ 252|22’10’’ | 810’ | 1,612} 600) 770) 2,512) 9.96) 12.56 136 
Pitcairn Aviation, Inc.............. Super Mailwing...|......... OBL 1-2) J5 200)SS 33’ 252)22’1014""| 9’ 3” | 1,892)...... 1,158} 3,050) 12.10) 13.80 144 |. 
Pitcairn Aviation, Inc.............. Sport Mailwing...|......... OBL | 3 | J5 200)SS 33’ 252|22’1014’"| 9’ 3” | 1,892)...... 1,158} 3,050) 12.10) 13.80 144 |. 
Richmond Airways, Inc............ SS See ere OMF| 5 | C6  Saee 46’ SG Ae , = ,000} 2,700) 8.51] 16.87 95 
SS: I BAe ee CBL | 18 -.| 2P Wh Ea 00’ 1,149/45’ 6” |16’ 3’ | 8,000) 4,060) 7,000) 15,000) 14.29) 15.00 122 
NR rrr S-38 Amphibian..|......... Al10 | 2PWw 800/SS, H a 720|40’ 3’ |13’10’ | 6,000) 2,210) 4,000! 10,000) 13.88) 12.50 125 
Simplex Aircraft Corp.............. Red Arrow K-2-S 4,500 |OML | 2 K5 90; W 34’ 4” 160/22’ 3” | 7’ 1” | 1,100) 243) 685) 1,785) 11.10) 19.80 125 
Simplex Aircraft Corp.............. Seer. 5,500 |OML | 2 | W 110) W 34’ 4” 160/22’ 3 | 7’ 1” | 1,100; 243) 685) 1,785) 11.10) 16.20 125 
Stearmaa Aircraft Co............... Dav iscnevvehscsooseag BL | 5 | J6 300)SS 35’ 338/30’! 1” |10’ 1” | 2,550} 950) 1,650} 4,200) 12.50) 14.00 135 
Stearman Aircraft Co............... | ERE: See OBL |} 3 | J6 300)SS 38’ 306/26’ 5” |10’ 2’’ | 2,215} 610) 1,285) 3,500) 11.40) 11.60 148 
Stinson Aircraft Corp............... DE ivisascuscs 12,500 |CML | 6 | J5 200) H 45’10’” 292/32’ 8’ 6” | 2,400) 1,340) 2,100} 4,500) 15.41) 22.50 125 
Stinson Aircraft Corp............... Junior SM-2...... 6,950 |CML| 4 | W 110}Wd 41’ 6” 236/26" 3” | 7° 9 | 1,510} 593) 990) 2,500] 10.59) 22.72 110 
Spartan Aircraft Co................ eae 5,250 jOBL | 3 | Wal eae 32’ 293/22’11" | 8 9’ | 1,300) 448) 850) 2,150) 7.33) 15.92 115 
Stout Metal Airplane Co.. ......... 4-AT-E........... 42,000 |CML | 12 | 3J6 900/SS, H 4 785/49 10” 12’ 8” | 6,500) 1,725) 3,630} 10,130) 12.90) 11.25 130 
Stout Metal Airplane Co............ a 55,000 |CML | 14 | 3 Pww 1,275|SS, H = |77’10” 835/49’10” =|13’ 8” | 7,500) 3,775) 6,000) 13,500) 16.16) 10.6 133 
Swallow Airplane Mfg. Co.......... Commercial....../........ OBL | 3 | OX5 Sate 32’ 300/24’ 8’ 6” | 1,470} 360) 730) 2,200) 7.33) 24.44 100 |. 
Szekely Aircraft & Engine Co......|/Flying Dutchman} 2,000 |OML| } | Ss 40/F 26’ 108) 18’ 6’ 6” | 551.5] 231.5]...... 800} 7.20] 20.00 90 
Taylor Bros. Aircraft Co............|Chummy......... 3,800 |SML | 2 | K5 . ae 34/ 175|22’ ' hd 950) 160) 550) 1,500) 48.57) 15.00 110 
PO EDs sc ovccsccevesvess EE Fee are i ae J5 _ Saar 39 4” pe gle ee ge Pe ae 2,250} 10.00) 11.25)........ 
so § 2. Se a eee Bocce dao | Sf 33 200) SS 33’ 289/23’ 7” 9 1” | 1,885) 400) 1,015} 2,900] 0.00) 14.50 125 
Soave: Bit Mie: OO... .... ssicccews DS See 6,275 |jOBL | 3 | Ch 170) W, H, H2/34’ 8” 296/24’ 6’ | 811’ | 1,600) 385) 1,000) 2,606) 8.80) 15.30 126 
Travel Air Mfg. Co................. _.. =e 5,575 |OBL 3 Ww 110} W, H, H2/34’ 8” 296) 2411’ 8’11’" | 1,350) 350) 950) 2,300) 47.80) 21.00 105 
RON RAP BETES GOD. oso ccccsess on ee 13,000 |CML | 6 | J6 300/SS 48636” 280) 31’ ad 9’ 3” | 2,550) 975) 1,680) 4,230) 15.80) 14.10 130 
pravel Ait Mig. Oo. .....6..00isceeee A-6000-A.......... 18,000 |CML | 6 | Pww 420\SS 54’ 5” 340) 31’ Y 9 1/7 | 3,250} 975) 2,000) 5,250) 6.20) 13.10 138 
Waco Aircraft Co............cceccee Waco ‘‘90”’........ 2,145 |OBL | 3 | OX-5 90) Hz 30’ 8’ 286) 23’ oe” 1 fe 800} 2,015] 7.08) 22.50 %6 
WNP BGIEIED, 5.00055 oc ciccsccces Waco ‘‘165”’....... 6,370 |jOBL | 3 | J6 165|H, Hz (|30’ 8” 286} 23’ 4 e*.. Rae 1,071} 2,600) 9.10) 15.15 120 
Waco Aircraft Co...........secccees ‘aco ‘220’ Str. w 7,335 |OBL | 3 FJ5 220|H, Hz = |30’ 8’ 286|22’ 6” =| 9216”) 1,550)]...... ,050} 2,600) ,9.10 11.80 125 
WOOD AWOME OD... 6c ec cccscccoecs Waco ‘‘220” tap. w 8,525 j|OBL | 3 | J5 220|M , Med 227|22’ 6’ 9’ s. Se 823} 2,600) 1.45} 11.80 135 
Waldron Aircraft Mfg. Co........... Starling.......... 2,975 |OBL | 3 | OX5 90|\H, Hz 32’ 310) 23’ | 9” 1,237]...... 600) 1,837|"*....] 20.41 104 
Wallace Aircraft Co................. Touroplane ‘‘B” 4,885 |ICML | 3 K 100) Hz 37’ 212) 23/1046’’| 8’ 1,320) 388 780} 2,100) 9.90) 21.00 115 
rr Hum. Bird....... 2,150 jOBL | 3 | OX5 90| Hz a i” 318}23’ 6’ | gr 3” 1,050; 450) 850) 1,900) 5.94) 21.11 97 
Whittelsey Manufacturing Co.......!Avian............ 4,995 |OBL ' 2 Cir 95'W 28’ 254' 24’ 8’ 6” i POPS 690' 1,600! 6.30' 16.70 102 
TYPE ENGINE: One engine unless stated in italics. PROPELLER: FUSELAGE AND WING 
A —Ampbhibian A —Anzani LB —Le Blond CR —Curtiss Reed B —Bolted ie 
B —Bi Cir —Cirrus LR —LeRhone F —Flottorp Cor —Corrugated R : 
Cc —Cl C 6 —Curtiss OX 5 —Curtiss H —Hamilton D —Duralumin 8 - 
F —Flying boat R-600—Curtiss Chal- P Wh—Pratt & Whitney Hornet Hz —Hartzell F —Fabric cover : ome 
L —Landplane lenger P Ww—Pratt & Whitney Wasp M —Metal Mon —Monocoque Wd- 
M —Monoplane Co —Comet SR -—Super Rhone Sty —Story O —Open section Wi - 
O —Open Cy —Wright Cyclone SH -—Siemens Halske SS —Standard Steel BRAKES: L .- 
9 BP oe E —Wright Hispano-E. Ss —Sasekely W —Wood B —Bendix O - 
—Semi-closed G —Genet VY —Velie We —Westinghouse Ex —Extra _ 
W —Seaplane H —Henderson Wal —Walter H —Hydraulic Std- 
179 —Irwin W -—Warner — 
J5 —Wright Whirlwind Wr —Hess Warrior 
K —Kinner Y #-—Yanlsee 5 
L —Liberty ° —Price without engine 


































































































VIATION DOES NOT ASSUME RESPONSIBILITY FOR THE FIGURES GIVEN 
monthly and correetions and suggestions are invited 
Performance with Full Load at Sea z. be 
Level as Supplied by Manufacturers. fo g Ie 8 £ 
aa —— a} 2 |gas) & 4 |% 3 22 12 
a =| =| = $ “ > g Og 2 3 5 & ad § | mi, 
Slesie.18,/8,|/alee}e |¢}2 Be 8 | & [Ee] & 8 ise | 23 
g\ae| 22] Se] S| oe | 22 |S, | Bs & iesd| g./ 8%] ° ay Ss] 2s 
Ba) amy | 2% | 3 = & 23 Slade (3h & =5 ) se /5 Ba 
4|ta| 2 | $2 | 32 | 22 | ae | c& [aa] FS [Bee gs | 2 (23! & | 4] af [e8e) 23 
1 oa aa = = Rs | 
~/er ins 6= ss 6A oO= 3= AS) se an eo = <7 £ BS p< Aez| go 
-54] 12.45 ch, cvesuae 39 GR cae cans fh 2 RS Bere Sores Wi-ST 4, ANE ARCS a. Beavenn RC Se Saye Alexander—Eaglerock A-1 
40} 27.13 100 87 34 eae 11,500 46 435 | 10.3 -ST | ee ae ol ee eee R 7 | Yes Alenander—Eattncek A-2 
93] 14.54 | 8 eres 40 eae SE iis. saben d easienl eS aee WI-ST oS fa ee eee -Tessins RC a ee Alexander—Eaglerock A-3 
15} 13.20 125 100 40 SE Bo cides 18,500 33 425 8 WI-ST Wd-F Yes Yes +; Oe 2 eee Alliance Aircraft Corp. 
85) 22.85 101 85 30 575 45 12,000 42 425 7.5) WI-ST Wd-F Yes | SPD Ex RAR 17 Yes | American Eagle 
35) 16.23 2 Peer 36 as | Et Re, Beet WI-ST Pe Bee wes BSS tee ARS eA Mogae Arrow—Sport 
77) 10.00 150 110 45 1,100 12 18,000 170 500 32 Wd-P Wd-F Yes | DeCD 8-B | Hy-C |...... Yes | Bach—Air Yacht 
82) 13.5 145 110 48 Ce Bossa tx 18,000 800 15 W1-ST Wd-F Yes | SCD Yes RC 129 | Yes | Bellanca—CH-300 
00) 15.35 130 110 46 |, Sere 16,000 _ T Rae eee WI-ST Wd-F pS SS CE CR 129 | Yes | Bellanca—CH-300 Seaplane 
44) 25.05 80 30 460 10,000 35 325 3 WI-ST Wd-F Yes | SCPD | Ex RC Apl | Yes | Bird Wi No. 6 
15] 15.19 Se, cacces 57 800 6.5 | 15,100] 1I40]........ 25 | WI-ST Wd-F Yes |S s Oo ae PR Boeing: B 
14] 12.15 | § Se 57 600 | 25.3 | 12,000; 140]........ 20 | WI-ST Wd-F Yes | S Ss oO De avxesss Boeing—40-C 
62) 12.20 | ee 59 1,000 | 18.5 12,000 | 80]........ 20 | Wd Wd-F DS SS Ss: A Rem SOR Boeing—Model 204 
00) 11.60 Be itenass 55 . 2 Reo  S fe. 5 ee oerrer WI-ST Df Yes | De B BD Sey. SRS Beoing—Model 80-A 
90] 11.10 A ee 56 __ ae 15,500 | i RE eer WI-ST-D | Wd-F Yes | 8 8 O aa Boeing—Model 95 
.36| 18.57 110 35 40 See 14,000 43 600 6.5) WI-ST Wd-F Yes | SPD Op | RD 134 | 5% | Bourdon Kitty Hawk 
80} 12.75 120 115 43 bh RENE 15,500 80 550 9.5) WI-ST ae PRA ea eee se ee Ree” Breese 
.70) 15.00 140 120 | 45—50 |...... | Pee Sane es 100 720 14 | WI-ST Wd-F Yes | SD B Oo 124 | Yes | BuhlI—CA-6 
92) 16.66 125 110 | 45—50 (ESS eer 42 400 10 WI-ST Wd-F Yes | SPD Ex RAR | Apl | 5% Cessna Aircraft Co. 
17) 18.24 125 115 45 5 2} SSO SSSS, eae 42 400 10 | WI-ST Wd-F Yes | SPD Ex RAR | Apl | 5% Cessna Aircraft Co. 
.80) 12.10 150 125 | 45—50 SS 2. oe See 42 400 12 | WI-ST Wd-PF | Yes | SPD Ex RAR | Apl | 5% | Cessna Aircraft Co. 
91) 23.05 104 85 36 2 Rees 10,000 |...... Eee WIi-ST Wd-PF | Yes |S No | RC . i ee Commanda-Aire 
30} 13.10 140 118 45 1,100 15.5 17,500 95 400 15 W!-ST Ds-F Yes | S-PC-D/| B Arl Apl | 5% | Cunningham Hall—PT+ 
.94| 24.14 101 85 | 43.1 400 | 33.8 11,250 50 600 7 WI1-ST Wd-FD | Yes | S-PC No oO 68 | 5% | Curtiss—Robin OX-5 
70} 15.29 120 101 45.5 640 18.7 12,700 50 eee WI-ST Wd-F Yes | S-PC B O 143 | 5% | Curtiss—Robin—R-600 
.96| 21 66 95 80 38 eee 10,000 20 350 4.5| WI-ST Wd-FD | No | DSPC | No | RC Apl | 5% | Davis—V-3 
75) 21.33 ks eee Ot .xconaediewes deo bbtranmee 25 425 5 | WI-ST Wd-FD |...... i ee RE re Pe Doyle—O-2 
.94| 16.67 % 80 25  . ae 10,000 20 400 4 | WI-ST | Wd-F Yes | SC ee RS ee: Bee Elias—Aircoupe 
02) 17.2 9) SES See _ , SRRORE 17,000 Leela Aeyom WI-ST Wd-F St. a aD  Aocveseeases Fairchild—KR-21 
.00| 23.0 ee See | ee .| 12,000  k Set eee WI-ST Wd-F No | SpD pw Seen ARE aS Fairchild—KR-31 
40) 14.5 . OD) ee. Saar EDs c eta 17,000 eR Ree WI-ST Wd-F yt) | Sie eee Mee lanvensse —34-A 
56| 13.75 110 55 cf eae 17,500 160 750 | 20 | WI-ST Wd-F Yes Yes | OS 89 Fairchild—71 
26| 17.37} 125 Me 4 <h. icaied sccouaenal 750| 10 | Wi-ST | Wd Yes Yes | Arl |...... Federal Aircraft—CM-I 
84) 13.90 Wl 35 2 See 16,000 24 . ) WI-ST D-Wd-F |...... SPD No 122 Fleet Model | 
73| 13.33 126 105 46 _. 2 eee 14, 78 630 12 | WiI-ST d-P Yes | SCD Yes | RC Apl Fokker Universal 
91] 12.84 138 118 54 1,000 15 18,000 126 735 | 20 | WI-ST Wd-P Yes | SCD Yes | RAR 52 Fokker Super Universal 
41} 10.91 140 118 55 1,400 10 18, 360 765 | 60 WI1-ST Wd-P Yes | DeCD Yes | RAR Fokker—F-10 
84/ 19.18 110 40 ap ee 12,150 40 +. § Oe Wi-ST Wd- Op |8 C 117 General—Aristocrat 
33, 14.35 135 115 50 950 20 16,000 | 140 600 | 21 | D-cor D-cor es | De Veo FAM: f..ces. Hamilton—H-45 
85) 11.50 140 120 55 1,000 16 18,000 | 140 600 | 23 | D-cor D-cor Yes | De wee Pie Beeware Hamilton—H-47 
.47| 22.39 70 65 a es EEE ce 3.5 . ) ae R-ST Wd-F No | SC ON ey Se Heath—Parasol 
49) 23.33 100 87 35 1 ee 10,500 40 a Wd Wd-F Yes | 8 Ex | 0O BD Bessie International—F-17 
41} 18.75 125 110 40 . . es 14,000 67 | eee Wd Wd-F |...... Ss Stl | O pS ih Melee International—F-18 
60) 14.64 110 85 46 650 30 14,000 80 450; 15 | ST-D Wd-F Yes | DeD No |O 153 | 5% | Ireland—Neptune 
.47| 23.60 90 75 28 400 65 12,000 8 300 1.7| Wd Wd-F OE Gee eee BS ESS 6% | Irwin—M-T-¢ 
-00) 9.52 151 130 57 eS} eee 17,400 | 500  -_ ea ae rrr ,. 9 Serre Se te ~ Dsstahowes Keystone—Patrician 
-42) 18.06 2 aS 57 ee Cees Pee . - eer WI-ST , | ie SE. SR NeeER RS cote RE eee Socrces yg oF tar reel ° 
SS SO ae; Pe Ae 40 1,350 eh Lee 80 600; . ..| DT,S Wee | beecoes Sd Seat SS, eM So E. M. Laird—Commercial 
33| 24.44 ee 2) MRSS 5544s cane i a 2 eee Wi-ST a GT CSR Oe FERS Fats aee a Dinsase Lincoln—P. 
64| 16.00 135 110 50 1,000 16 15,900 100 700 10 | W-mon | Wd-P Yes | SC H RC Apl | 5% | Lockheed—Vega 
25) 9.11 167 135 55 1,460 10 17,250 | 100; 1,000 18 | W-mon | Wd-P Yes | SC H RC Apl | 5% | Lockheed—Air Express 
41} 11.23 130 105 Ri Sees REE 15,000 | 140 550 28 | Wd-D Wd-F-D| Yes | DeD No | Arl eee Loening—Amphibian 
30) 13.30 140 120 50 1,200 10 18,000 | 100} 7-800 14 | WI-ST Wd-F Yes | SDP &C| B Arl 142 | 5% | Mahoney—Ryan B-5 
34] 13.65 135 115 48 oe ere: 16,000 150 1,000 21 | WI-ST,D) D Yes | DDeCP/| B 2a See 5% Allmetal Flamingo —G-2-W 
34| 10.66 140 120 48 2 | ee 19,000 | 150 900 | 25 | WI-ST-D/ D Yes | DDeCP | B OE, eee 5% | Allmetal Flami -2-H 
43) 21.36 90 75 35 I ES Sa: Pr ae Wi-ST Wd-F i Re | ee ee TS ee ee: eee Mono Aircraft—Monocoupe 
88] 24.54 100 85 35 Of hee 10,000 22 350 4.6) WI-ST | Wd-F No | SPl No | Grs 95 | Yes | Mohawk—Pinto 
71) 18.88 115 | 90—95 37 750 18 16,000 64 480 12 DR-F Wd-F Yes | SCP Ex 0-8 107 | 5% | NewStand Aircraft Corp.—D-24 
40| 20.80 103 90 38 500 25 9,000 42 465 7 | WI-ST Wd-F Yes | SPD Yes | P Ap! | Yes | Paramount Cabinaire—No. 110 
10} 15.2 120 105 ae 7 eee 12,000 52 fp WI1-ST ae eee a SS P pS eee o. 16 
35| 23.13 100 90 35 . 3) ae 12,500 38 400 9 | WI-ST Wd-F Ex SPD Ex RC a ore Pheasant—H10 
.96| 12.56 136 105 45 cs ey 11,000 60 600 |...... WI-ST Wd-F Yes | 8 Yes | Arl 18 | 5% | Pitcairn—PA-5 
10} 13.80 | dk es. RIES, OE PVE AE AE: AERTS Nee ee WI-ST | Wd-F l...... See, Cae oO eee Pitcairn—PA-6 Super Mailwing 
10} 13.80  -, Sea ee: SESE Ree a SESE. eee Rae See eee WI-ST | Wd-F l...... ee Pe O . me Se Pitcairn—PA-6 Sport Mailwing 
51| 16.87 3) eee Se RES SES HERE _ 5 ee see Wd-D ee As Sa Sree, eee Ea Richmond Airways—Sea Hawk 
29) 15.00 122 112 58  . eee 15,000 | 370 790 | 50 DOR, B| DOR, B}...... DeD Hy | RDO | Apl | 5% | Sikorsky—S387 
88} 12.50 125 110 55 15 19,400 | 200 500 | 36 -D DOR, B} Yes | DeD l...... DOS | 60 | 5% | Sikorsky—S38 Amphibion 
10} 19.80 125 110 38 1, 20 12,000 40 600 | 6.5} WI-ST Wd-F Yes |S Op Hy 43 5% Simplex—Red Arrow K-2-S 
10} 16.20 125 110 38 1,100 17 14,000 40 550 | 7.0 | WI-ST Wd-F Yes | 8 Be a ee. 5% | Simplex—Red Arrow W-2-S 
50) 14.00 135 110 47 are 15,000 | 120 825; 16 | WI-ST | Wd-F Yes | SPC Yes | Arl Apl | 5% | Stearman 
40) 11.60 148 45 - y ee 18,000 | 100 800; 15 | WI-ST | Wd-F Yes | SPC Yes | RHy | Apl | 5% | Stearman—Sport Commercial 
41} 22.50 125 105 _ eas - eee 14,000 750} It | WI-ST Wd-F Yes | DeD Stl | Hy SF ee Stinson—SM-I-D , 
59| 22.72 110 - Rea 13,500 42 500 7 | WI-ST Wd-F Yes | DS Stl | H 48 3% Stinson—Junior 
33] 15.92 115 100 37 800 | 12.5 | 18,000 50 600 8 | WI-ST Wd-F Yes | DS No | R 73 es | Spartan—C-3 
90) 11.25 130 110 58 950 17 4,500 | 231 560 | 45 | D-cor D-cor Yes | DeD Hy | RC 132 | Yes | Stout—Ford—4-AT-E 
16} 10.6 133 113 64 950 16 16,500 | 277 525 | 60 | D-cor D-cor Yes | DeD Hy | RC 165 | Yes | Stout—Ford—4-AT-E 
33) 24.44 ag are 35 ok SRE, Feet . oe -  » aa WI-ST Wee. Bvccucs | ee akbe Gea kbws 3 RC , a eee Swallow—Commercial 
.20| 20.00 90 80 30 - | See 11,000 10 . 3 Sere Wwi-ST Wee. ‘hessvs SC No | RAR | Apl |...... Szekely Flying Dutchman 
.57| 15.00 110 100 38 RE Ra: 30 500 6 | WI-ST Wd-F 2 Sk en ee MAR boviscy Yes | Taylor Bros.--Chummy 
ER ES A RTE SS ee eee. Se eee Oe bss te-cobicware WI-ST Wd-F |...... RS, ORE See EE oe Texas—Temple 
00} 14.50 125 100 50 900 19 14,000 67 508 | 13.2 | WI-ST Wd-F Yes | SPCD B Oo 146 | Yes | Travel Air—B-4000 
80} 15.30 126 103 46 od Ret sorete Srist Re WI1-ST Wd-F Yes | SPCD Bex | C 149 | Yes | Travel Air—D-4000 
.80} 21.00 105 90 43 . 5 See, ieee a 67 720 | 8.3 | WI-ST Wd-F Yes | SPCD Bex | C 112 | Yes | Travel—W-4000 
80) 14.10 130 110 60 800 19 16,000 82 500 | 18 | WI-ST Wd-F Yes | DeCD |B oO 130 | Yes | Travel Air—6000B 
.20| 13.10 138 120 60 1,000 15 18, 130 680 | 23 | WI-ST | Wd-F Yes | DeCD |B oO 116 | Yes | A-6000-A 
.08} 22.50 % 85 ie ae 7 oe cS Se eee 8 | WI-ST | Wd-F Yes | SPD Ex | OS iB ae Waco “90” 
10) 15.15 120 100 |g BE 8,000 _ | ee 10 | WI-ST Wd-F Yes | SPD er. Medsiretinn i. ae Waco “165” 
10} 11.80 125 105 | 44.5 f } aes 19,000 9 Uayeeey 12 | We-ST Wd-F Yes | SPD eae RE ee SP Waco ‘‘220’’ Straight Wing 
45} 11.80 135 110 52 hk 1 eee 19,000 a SS 12 | WI-ST | Wd-F Yes | SPD Bag TRE ae Waco ‘‘220” Taper Wing 
..-| 20.41 104 95 30 . er. 16,000 40 400 |...... WI-ST Wd-F Yes | SD Ex HyC | Apl | 5% | Waldron Starling 
.90)} 21.00 115 100 43 800 27 14,000 32 500 | 6.4 WI1-ST Wd-F Yes | SPD Yes | OS AR BPS Wallace—Touroplane-Model “‘B’ 
.94| 21.11 97 90 35 ERs 14,000 40 350 8 | Wd-WIS| Wd-F ES Mee See Cc Apl | 5% | Whites—Humming Bird 
.30' 16.70 102 85 35 Pe aos care 17,000 24 430' 4.8' WI-ST Wd-F eSNG 2 oS ES “RRS eee ee Pee Whittelsey Avian 
LAGE AND WING CONSTRUCTION: LIGHTS: SHOCK ABSORBER: TYPE CERTIFICATE: 
solted P —Plywood cover N —Navigation lights Arl —Aerol P -—Pneumatic Apl sree for and is pending 
yorrugated R —Riveted Op—Optional C —Cord R _—Rubber GUA TEE: 
Juralumin S —BSteel D —Compression RAR—Rusco Aero Rings N —New 
‘abric cover T —Tubing CONTROL: Gres —Gruss S— —Coil Spring 
[onocoque Wd —Wood A —Arens Hy = T -—Trom 
= section Wl —Welded C —Cables 0 -—O 
TES: L —Lockheed D —Dual 
sendix O —Optional De—Wheel 
xtra S —Sausedde P —Push rods 
iydraulic Std —Standard 8 —Stick 
Pi —Pedal 
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= )SZEKELY AIRCRAFT & ENGINE CO. 
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Nickel Alloy Steel 
Parts inHess-Warrior 
Airplane Engine 

SAE No. 
Crankshaft ... 3140 
Masterrod .. . 3140 
Connecting rods . 3140 
Articulating rods . 3140 
Cam ring . ..-.- 2512 
Tachometer drive 
me s+ 6 & « « 3140 
Rocker . ». 2 « + 3140 
Magneto coupling . 3140 
Valve spring lower 
retainer . . . . 3140 

















Valve spring upper 
? Nickel Alloy Steelcrankshaft and master retainer . . - « 3140 
rod assembly used in Hess-Warrior Valve spring retainer 
7-cylinder 125 H.P. airplane engine lockcap . . . - 3140 
manufactured by THE ALLIANCE Pump and magneto 
AIRCRAFT CORP., Alliance, Ohio. gearplug .. . 3140 
Allnutsandbolts . 3140 
Allgears ... . 3250 
L Allkeys. .... 3140 J 





THE HESS-WARRIOR... 
Another aircraft engine using dependable 
NICKEL STEEL parts 


UGGED, smooth-running, light in weight, After 400 hours of flying, a Hess-Warrior en- 





the Hess-Warrior aircraft engine used in gine was recently disassembled at the factory 

the Argo airplane is designed to meet the and found to be in perfect condition. Prac- 

fast plane requirements of dependable power tically no signs of wear were noted on the 
and good maneuverability. important vital parts. In the manufacture of 

x, All materials employed in the Hess-Warrior airplane engines the uniform, dependable me- 





engine conform to rigid Army 
and Navy standards. Nickel 


chanical properties of Nickel 


= IZ fl Alloy Steels have been unques- 
Alloy Steel is used for the crank- [ tionably established. Today, 


shaft, master rod assembly, FOR ALLOY STEEL both in America and Europe, 
gears, piston pins, and all studs all leading manufacturers of air- 
and bolts—parts that must afford utmost de- craft engines use Nickel Alloy Steel for parts 
pendability and maximum _ wear-resistance. that must withstand wear and high ‘stresses. 








SEND FOR “BUYERS’ GUIDE TO NICKEL ALLOY STEEL PRODUCTS”’ 





vA \ 
NickeEL \THE INTERNATIONAL NICKEL COMPANY, INC., 67 WALL STREET, NEW YORK, N. L/ | icke| \ 
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BARLING ANB 3 


The 
New- 
Day 
Plane 


3 Place 60 H. P. Le Blond 
all metal structure, $3,600 
Factory. 





Approved Type Certificate No. 174 


























4 Holder of Holder of 
American World’s Non-Stop 
Altitude Record Distance Record 
LIGHT PLANES LIGHT PLANES 
a aa 
July 7, 1929 
May 28, 1929 1650 Miles 
20,862 FEET tn 16 Hours 
WV ~ 4 
ST. LOUIS, MISSOUR aan aneeeee 
MANUFACTURED BY 


Nicholas-Beazley Airplane Co., Inc. 


MARSHALL, MISSOURI 
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Metal Aircraft Corpora- 
tion, Municipal Airport, 
Cincinnati, Ohio. 
Truscon Hangar, 100 ft. 
@ 300 ft. with 70 ft. center 
span. 





‘ io 4 4 
@ ig (it | 


visa # Maa 





HANGARS 
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Trascon Channel Ty 
Steel Door, 68 ft. x 16 ft. 
Truscon Steel Windows, 
Ferrodeck Roof, Struc- 
tural Steel, and 16’ x 16’ 
Jacknife Door in rear. 


MODERN—DA YLIGHT—FIREPROOF—CLEAR 
FLOOR SPACE—FULL WIDTH STEEL DOORS 


Every desirable feature in the efficient housing of airplanes is embodied 
in Truscon Hangars. The walls are an expanse of glass, giving daylight 
to every part of the Hangar. Thorough fire protection is provided by 
the use of Steel Windows, Steel Doors and insulated Steeldeck Roofs. 
The floor is entirely free of columns, permitting the easy handling of 
planes. The Steel Doors open the full width of the hangar so that 
airplanes enter and leave without interference. Repair shops are 
located in the side bays for maximum convenience. 


Truscon furnishes you either the complete building from standardized 
units or the Steel Doors, Steel Windows and Steeldeck Roofs adapted 
to your own design. Write us your requirements so we can offer 
suggestions without obligation to you. 


TRUSCON STEEL COMPANY, YOUNGSTOWN, OHIO 
AERONAUTICAL DIVISION 


Trussed Concrete Steel Company of Canada, Limited, Walkerville, Ont. Ware- 
houses and Offices in Principal Cities of the United States and the Dominion of Canada. 


TRUSCON HANGARS 
AND HANGAR DOORS 
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Special adapters are _ not 
necessary in holding drill in 
U. S. bench drill stand or in 
U. S? post drill bracket. 


CAPACITY —In steel, %-inch. Ex- 
ceptionally fine for all purpose 
work. 


SPEED—450 R.P.M. under load. 


POWER — Powerful, fan - cooled, 
universal motor operating on A.C. 
or D.C. (60 cycles or less) with 
voltage 10% higher or lower than 
indicated on name plate. 


CONSTRUCTION — Cylindrical 
1-piece frame and commutator head 
prevents misalignment and provides 
maximum strength. Brushes easily 
removed without disturbing com- 
mutator end. 


GEARS—Chrome nickel steel, 
hardened, running in grease-tight 
compartment. 


BEARINGS — SKF, the world’s 
highest priced bearings, throughout. 


a 


U. S. %" Special Drill 


SWITCH—Quick-make, quick- 
break, four-pole, trigger switch. 
Double safeguard against shorts. 
Indicator shows whether current 
is on or off. 


CHUCK — Three-jaw screw-back 
chuck for straight shank drill bits. 
Easily removed. 


VOLTAGE—Furnished with 110 
volts unless otherwise ordered. Can 
be furnished for 32, 220 and 250 
volts without extra charge. 


EQUIPMENT — Combination 
breast plate and spade handle. Two 
side handles, 1 removable for close 
drilling. Twelve feet, flexible 
rubber-covered cable with guards. 
Unbreakable 2-piece attachment 
plug. 


WEIGHT—Only 14% pounds. 


PRICE—Only $ 53 


Ask Your Jobber 
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THE UNITED STATES ELECTRICAL TOOL COMPANY 


Oldest Builders of Electrical Drills and Grinders in the World 


2466 West Sixth Street Cincinnati, Ohio, U. S. A. 


Atlanta Cleveland London Philadelphia Ss use 
ston Dallas Minneapolis Pittsburgh oronto 
Chicago Denver New York St. Louis Winnipeg 

Detroit San Francisco 


Export Sales Representatives—WESTINGHOUSE ELECTRIC INTERNATIONAL CO.—150 Broadway, New York City 
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The ace of Safety chutes has arrived. 


THE FLOYD SMITH SAFETY CHUTE is an entirely new departure 


in parachute construction . . . a manually controlled pack . . . with 
NO elastic bands . . . NO flaps . . . NO small wire pilot. Not an 
IF in the whole pack . . . It is positive. Kept securely together by 
one continuous wire around the pack tray directly connected with the 
rip cord, it is simplicity itself. Just pull the rip cord . . . two strong 
flat springs shoot out the pack covering, which acts as a pilot .. . 
and your chute opens... NOT maybe... but positively. Open 
in 50 feet—and has 20% slower landing descent than any other 
standard chute. 

Have you seen the new sensational FLOYD SMITH Safety Seat 
. . - The most ingenious safety invention of modern aviation 


Just imagine, a comfortable upholstered seat that by a movement 


of the pilot can be turned into a safety jacket . In slide the 
passenger’s arms - two belts are hooked .. . another 
movement by the pilot . . . and down through the floor the 
passenger drops .. . the parachute opens ... and the 
passenger gently floats to earth . still sitting in the seat 


- . - At the Mercer Field demonstration of this safety seat ie 
before Army, Navy and Civilian Aviation 
oe Experts it was acclaimed the most important 


contribution to air transportation of the age. 


Write for booklet, COMING DOWN, explaining 
the remarkable new invention by FLOYD 
SMITH, designer of the present standard 
Army and Navy Chutes. 

Some _ exclusive 


territory 
open for distributors and 
dealers for 


Switlik Mfg. Co. 
Broad and Dye Sts. 
Trenton, N._J. 
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AMERICAN CIRRUS MARK III 













N the AMERICAN CIRRUS 
MARK III non-stressed parts are made 
and held to precise chemical analyses. 
Exact metallurgical control is main- 
tained from the selection of raw mate- 
rials through the processes of casting 
and machining to the completion of 
the finished product. ..... 
Rigid laboratory tests and inspec- 
tions of these parts, together 
with close adherence to the 
specifications of the highly 
stressed parts assure rugged 
strength and durability. 
Thus the American Cir- 
rus Engine has that in- 
herent reliability which 
has made possible the 
successful perform- 
ance of the Cirrus 
engine throughout 
the world—a stand- 
ard for others to 
attain. 






























AMERICAN CIRRUS ENGINES, INC. 


WASHINGTON AVENUE, BELLEVILLE, N. J. 
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Business men, industrialists and engineers—600,000 
of them—regularly read the 26 McGraw-Hill Publi- 
cations. More than 3,000,000 use McGraw-Hill 
« books and magazines in their business. 


The Magazine of Business American Machinist 
System Electrical World 
Harvard Business Review Coal Age 

Engineering and 
Aviation Mining Journal 


Bus Transportation 
Electric Railway Journal 
Textile World 
Chemical & Metal- 
Power " : lurgical Engineering 
Industrial Engineering Engineering News-Record 
Electrical West 


Factory and Industrial 
Management 





Electrical Merchandising Construction Methods 
Radio Retailing Food Industries 
Overseas Publications 
Electricidad The American Auto- 

en America* mobile* 


Ingenieria Internacional* El Automovil Americano* 
American Machinist 
{European Edition} 


*Published by an associate company, 
Business Publishers International Corporation 


meee nm AW - oH EO EL EE 


McGRAW-HILL PUBLISHING COMPANY, Inc., New York - Chicago - Philadelphia De 
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| Meow 


Two CONTINENTS 


0n SPEAKING TERMS 


| ap G years of trial and failure. 

One final tense gripping moment. 
Then the click-click-click. 

" Gemee ‘semen ap emes ecm ome RAMONES 


Clearly and distinctly over the first 
Atlantic cable came Queen Victoria’s 
! greeting to President Buchanan. 

Europe and America joined for in- 
> stantaneous communication! An ocean 
barrier eliminated . . . . distance con- 
quered . .. . weeks cut to split-seconds 
by Cyrus W. Field. Once again the 
vision, courage and persistence of a 
single man without engineering pre- 
cedents, had overcome old obstacles 
and made a major contribution to the 
world’s progress. 


Space, time, waste . .. . the great ob- 
structionists of progress . . . . are fast 
being vanquished today. Overnight, 


Powe 2 & Fs 


Cleveland - 


Detroit -- St. Louis - 








San Francisco - 
YOU for mentioning AVIATION 


science and industry are continually 
turning dreams into realities. This is 
possible because the united brain 
power of many men now seizes upon 
and solves these problems by the free 
exchange of ideas and of experiences 
through a highly specialized, scientific 
and industrial press. 


% % % 


McGraw-Hill Publications—26 of them 
—serve industry, engineering and busi- 
ness. They tap news sources; record 
experience; analyze methods; crystallize 
opinion; conduct research; view to- 
day’s events in terms of tomorrow’s 
consequences. And through them 
month by month industry is able to 
organize its thinking and co-ordinate 


its leadership, to quickly gain desired. 


ends without long years of waiting. 


AT 1:O mm 


Boston - Greenville - 


London 
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FAFNIR offers... 


more capacity per pound 
of bearing weight! .. . 


AFNIR Ball Bearings are designed and con- 
structed to give the greatest load capacity per 
ounce ef bearing—and do. 


For these reasons— 


Molybdenum steel—the toughest, most wear- 
resistant steel alloy—is used in both rings and balls. 
All dimensions are held to an unusual degree of 
accuracy—a highly scientific inspection system, 
employing more than 23% of the entire factory 
personnel, assures this. Most important of all, 
Fafnir uses larger balls—and bearing capacity is 
directly proportionate to the size of the ball. 


Let us show you what these features, which produce 
a bearing that’s lighter per pound of capacity, can 
mean to your product. Fafnir engineering skill and 
facilities in keeping with one of the world’s largest 
manufacturers of ball bearings, are at your service. 


THE FAFNIR BEARING COMPANY 
NEW BRITAIN, CONN. 


Newark Detroit Cleveland’ 
Chicago Milwaukee Philadelphia 





THE MOST COMPLETE LINE OF BALL BEARINGS IN AMERICA 
THANK YOU for mentioning AVIATION 
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108 ANS WN 


On Western Plains the throb of engines supplants the deepthroated 


bellow of the hing Monarch ot a Past Ags roe 
low ¢ ne vanishing larcy i g , CESSNE=— 
mitiess domain | 


—and the World salutes anew sovereign 


MONOPLANES CESSNA 


Manufactured by The Cessna Aircraft Co., Wichita, U. S.A. 
Dorf e¢ RIAA EIN (eee SA EVA (Cn TE 
LOT RATE IESSSia Fa LA IEINIGRSIERAVAITC 


Sole Sales Agents for United States and Canada 
NEW YORK OFFICE, 27 W. 57TH ST...NEW YORK. N. Y 
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SS 
The Horseless Carriage of '98 
was asuccess —in 9A 


Past success is no argument for tomorrow. You know from ac- 
cumulated experience that the successful policies of yesterday 
are soon made obsolete by the ever-changing demands of business. 


For continued success you must have a dependable source of 





market information. You must keep abreast of developments in 
manufacturing methods. You must follow the trend of your 
field in every particular. 


Imperative demand for this information has created the Business 
Papers, such as the one you are now reading. Their primary 
function is to gather the news of the industry which they cover 
and then to select and present that which is important, in such 
a way as to best serve you. 


This paper, a member of the A.B.P., assures you reliable, perti- 
nent news and tested ideas. It is pledged to consider first the 
interests of the subscriber and to maintain the highest standards 
of publishing practice. It fulfills this pledge as a requirement of 
A.B.P. membership. 


Paralleling this news service you have the convenience of the 
business papers “market place.’”” The products of industry 
truthfully displayed and described are brought to your attention. 


This paper can render you an invaluable service. Read it regu- 
larly and gain full benefit from the information it carries. 


THE ASSOCIATED BUSINESS PAPERS, INC. 
Executive Offices: 52 Vanderbilt Ave., New York, N. Y. 





















An association of none but qualified publications reaching 
the principal fields of trade and industry. 
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Up and away in a flash . . . easy on the controls 
... 120 and better, with full load . . . steady and 
smooth ... asking no favors of landing fields .. . 
the WACO “165” is a great ship to own. 


OUND DESIGN... 
the heritage of WACO"165” 


A good airplane is not born full-fledged. It requires “season- 
ing.” It must be refined and perfected through practical service. 

Sound design is the heritage of the WACO “165.” In its every 
detail, it reflects the advantages of WACO’s past experience and 
success ... the many hundreds of WACOs which have preceded it. 

That’s why WACO “165” performance is satisfying and de- 
pendable ... why “165” value is unmatched in its class. 

Let us send you the new booklet that gives facts and figures 
about the WACO “165.” And if you wish, we shall be glad to 
refer you to the nearest one of the nearly 300 WACO dealers. 


THE WACO AIRCRAFT COMPANY, TROY, OHIO 





eee a 
ew 


SPECIFICATIONS WACO “165” 


J-6 Wright “‘Whirlwind”’ motor (165 H. P.—5-cylinder)... 
Bendix brakes ... Navigating equipment ... 65-gallon 


‘gas tank .. . 3-place . . . Dual controls... $6370 


Customer’s choice of colors. .....s:-eee¢ 
With metal propeller, $6645 











U. S. Dept. of Commerce Approved Type Certificate 168 


“ASK ANY PILOT” 
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THE AIRPLANE and ITS ENGINE 
by C. H. CHATFIELD and C. F. TAYLOR 


A sound, clear and simple discussion of the fundamental principles, 
construction and capabilities of the airplane and its engine. The 
bock strikes a mean between the simple ‘‘popular’’ aviation books 
and the highly technical book for the designing engineer. 


This is a book for the average reader who wants to know what is 
going on in aviation and wants to acquire a sound knowledge of 
the basic facts and theories of the airplane. 


320 pages, 5142x8, 209 illustrations, $2.50 





AIRPLANE DESIGN-AERODYNAMICS 
by EDWARD P. WARNER 


The object of the book is to serve the require- 
ments of airplane design, though the topics 
treated are not uniformly characterized by im- 
mediate availability of practical application. 


The discussion is detailed and complete, cover- 
ing in logical sequence every phase from nomen- 
clature to controls and controllability; maneuv- 
erability, and spinning. 


AIRCRAFT HANDBOOK 
by F. H. COLVIN and H. F. COLVIN 


The accepted standard handbook on aviation. 
Among the hundreds of topics covered:— 
stability of airplanes; keeping the airplane in 
good condition; trouble-shooting on _ engines; 
tracing troubles on the Curtiss D-12 engine: 
air-speed indicators; magnetic compasses; li- 
ecensing laws; airport beacons; nomenclature: 
stresses in wing wiring: tests of propellers: 
effect of altitude on engines: a system of engine 
inspection; servicing the Wright Whirlwind; 
altimeters; inclinometers; the earth inductor 
compass; extants; air-traffic rules; seaplane 
ports and anchorages; etc. 


464 pages, 5x8, flexible, 154 illustrations, $4.00 
600 pages, 6x9, 333 illustrations, $7.50 


PHYSICS OF THE AIR 
by W. J. HUMPHREYS 
Whether it’s your job to build, pilot or maintain 


airplanes you should have a thorough knowledge 
of the contents of PHYSICS of THE AIR. 


This book measures up strictly to ‘~, title, 
PHYSICS OF THE AIR—rational explanations 
of the whole range of atmospheric phenomena 
—and it is the only work that even approx- 
imately covers this great field. 


654 pages, 6x9, 226 illustrations, $6.00 


THE AIRPLANE ENGINE 

by L. S. MARKS 
This book formulates knowledge of the functioning of the airplane 
engine and its auxiliaries, and discusses the essential constructive 
details of those engines whose excellence has resulted in their 


survival. 
454 pages, 6x9, 349 illustrations, $6.00 


EXAMINE THESE BOOKS FOR 10 DAYS—FREE 


Simply check the books you want to look over and we will 
send them for your approval. There is no obligation. 








FREE EXAMINATION COUPON 








McGraw-Hill Book Co., Inc., 370 Seventh Avenue, New York 


You may send me on 10 days’ approval, books cheeked below. I som te pay 
for the books or return them postpaid within 10 days of receip 


OTHE AIRPLANE ENGINE, $6.00. [AIRCRAFT HANDBOOK, $4.00. 
QO) AIRPLANE DESIGN—AERODYNAMICS, $7.50. 0 PHYSICS OF THE 
AIR, $6.00. (THE AIRPLANE AND ITS ENGINE, $2.50. 


NEE ia bats © Wipvaub-aiel 6h: eb siaia ocadeanla Sictinw & oie @kGW's glwie'w glee Oe tie.ws 0 «.auieak 


nN ei aca hi en orale Ng Lies d's wurde -@. bras Are a Vib wanww ae ela 


(Books sent on approval to retail purchasers in U. S. and Canada only.) 
Av. 7-20-29 


“FROM COAST TO COAST BY PLANE AND TRAIN” 






TRANSCONTINENTAL AIR TRANSPORT INC 


the “Lindbergh Line” 
chooses PENNZOIL 


Transcontinental Air Transport—link- 
ing East and West by 48 hour air-rail 
service—specifies Pennzoil exclusively 
for entire air fleet. 






The technical committer of Transcontinental Air 
Transport, Inc., comprises some of the Nation’s 
most famous aeronautical engineers, with COLONEL 
CHARLES A. LINDBERGH as its chairman. 


The ideal of T.A.T. is fast, safe, comfortable air 
travel, with absolute dependability. The 
fact that Pennzoil was chosen to furnish 
safe lubrication for the Pratt & Whitney 
engines of T.A.T.’s 15 tri-motored Ford 
planes is an impressive tribute to its 
supreme quality. 





THE PENNZOIL COMPANY, Oil City, Pa. 


PENNZOIL 


HIGHEST QUALITY PENNSYLVANIA OIL 
“THE BEST MOTOR OILIN THE WORLD” 

















a ONLY 


CAVALIER 


OFFERS SUCH UNUSUAL 


PERFORMANCE 


WITH COMFORT AND ECONOMY 





Greatest speed range... finest appointments 

and construction...and now available for 

delivery...See the nearest dealer or write 
for complete information. 


Star Aircraft Co. 


BARTLESVILLE, OKLAHOMA 
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When puddle- 
Jumper: re 

invade th SBR 
cloud heppers tak 


An eighty-acre field ceases to be eighty 
acres when all the Fords and Cadillacs 
come a-visiting to the airport. 


Regardless of No Parking signs, 
‘“‘brass-buttons,”” and boundry lines, 
flying field visitors seem to try their 
“‘darndest”’ to turn an airport into a 
parking ground. 


However, they don’t succeed at many 
*ports. They find a sturdy Anchor 
Fence marking the boundary of the 
field—strictly enforcing the pilot’s 
right to land and take-off his plane 
without danger of ‘“‘locking-horns”’ 
with a Lizzie. Pilots are attracted to 
these protected fields. Accident risk 
is minimized; insurance Costs) are re- 


duced. 


One of 75 Anchor offices is near you— 
ready ta, cooperate with you in pro- 
viding this low-cost-per-year Anchor 
barrier protection for your airport. 


ANCHOR POST FENCE COMPANY 
Eastern Ave. & Kane St., Baltimore, Md. 


Albany; Boston; Charlotte; Chicago; Cincinnati; Cleve- 

land; Detroit; Hartford; Houston; Los Angeles; Mineola, 

L. I.; Newark; New York; Philadelphia; Pittsburgh; 
St. Louis; San Francisco; Shreveport. 


Representatives in other cities. Consult phone directory. 


phony iy en pte in ecg 
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See These At the 


Aeronautical 
Exposition in Cleveland 


The equipment illustrated below will be 
exhibited in Booth No. 221 at the 1929 
National Aeronautical Exposition in 
Cleveland, Aug. 24 to Sept. 2. Every 
device has practical value in an airport. 
Hundreds are in service. 


Air Compressors 


The Model LB-4 is a heavy- 
duty, air-cooled, two-stage 
compressor especially suit- 
able for the large hangar 
requiring a considerable vol- 
ume of air for cleaning ~ 
engines, spraying dopes and ~ 
finishes, spray painting, and 
operating bench nozzle as 
well as inflating tires. 


Portable Compressor 


Model SA-14X is a portable, 
direct inflation air compressor 
designed for tire inflation 
only. It can be operated 
from any electric light line. 
Being light and portable it 
can be used for inflating tires 
of ships on the runway or 
any place in the hangar. 





Cleaning Motors 


The U. S. Engine Cleaner is 
an ideal appliance for clean- 
ing motors with either kero- 
sene or air. A valve con- 
trolled at the nozzle gives 
either a spray of oil or air 
for cleaning in inaccessible 
places. Clean engines greatly 
aid the mechanics in better + 
engine inspection and quicker 
overhauling. Every hangar. 
should have at least one 
U. S. Cleaning gun to main- 
tain a proper standard of effi- 
ciency and safety. ; 


High Pressure Greasing 


The U. S. Electro Hy-Press 
Grease Gun is a fast and 
sure unit for the high pres- 
sure lubrication of all parts 
of a ship equipped with 
Alemite or Zerk fittings. Is 
portable, fully self-contained 
and operates from any elec- 
tric light line. Licensed by 
Alemite. 





Portable, Direct Inflation 
Air Compressor 





U. S. Engine Cleaner 





U. 8. Electro Hy-Press Greaser 


SEND FOR BULLETIN ON AIRPORT EQUIPMENT 


AIR COMPRESSOR 
COMPANY 


5348 Harvard Ave., Cleveland, O. 


Please send me information about U. S: Equipment for airports. 





NAME 


PINE 5 'o cn vic ee Sac win.s o0's4 0 ope tewab alte oy Orr ees 
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PARKER TUBE COUPLINGS 


Perfectly tight metal to metal 
joints of maximum strength and 
resistance to vibration, with mini- 
mum bulk and simplicity of design, 
are essential for modern aircraft. 


Every modern ship carries 


VAKKEK TUBE COUPLINGS 


—they are available in brass or 
aluminum alloy and in innumer- 
: able shapes and sizes. 

7 SEND FOR LITERATURE 


The VARKER APPLIANCE co 


10320 BEREA RD., CLEVELAND, OHIO, U. S. A. 











PITCAIRN 
AIRCRAFT 








For Air Mail use » + + + SUPER MAILWING 
For Sport or Private use » » SPORT MAILWING 
——_—— SS 


PrYTcAIRN AIRCRAFT, Inc. 
Bryn Athyn Penna. 


Pcoce 


THE FLOAT MAKERS 

















EDO converts land planes into seaplanes 
complete ad installation, which is ae 


furnishing 
e 


with the wh gear. Its in ons are ap- 
proved by the Department of Commerce. _ Complete 
seaplanes incorporating EDO equipment can also be 
purchased direct from the leading airplane manufac- 
turers. May we send particulars? 


EDO AIRCRAFT CORP., 600 Second St., College Point, L. I. 
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COLONIAL GRAIN 
UPHOLSTERY LEATHER 


made by 


EAGLE-OTTAWA LEATHER COMPANY 
Grand Haven, Mich. 


Genuine leather for airplanes is 
non-inflammable durable and clean. 


Sample books furnished on application 
New York City 
74 Gold St. 

San Francisco. Calif. 
569 Howard St. 
Portland, Ore. 
474 Glison St. 


Chicago, Ill. 
912 W. Washington Blvd. 
St. Louis, Mo. 
1600 Locust St. 


Toronto, Ont. 
152 Duchess St. 
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AVIATION INSURANCE 
PROTECTION 


INFORMATIVE PROSPECTUS AND MANUAL OF RATES 
AND COVERAGES ISSUED FREE ON REQUEST BY 


BARBER & BALDWIN, Inc. 
Est. 1922 
Underwriting agents for all American Insurers and Reinsurers 
CHANIN BUILDING, 122 East 42nd Street, NEW YORK 
Telephone: LEX ington 4316-7-8 


ee ee 











The Budd 
Wheel Company 


Makers of 
Wheels for airplanes 


PHILADELPHIA AND DETROIT 


MAAAAAAAAAAAAAAAA 





WE MAKE 


on our automatics, thousands of parts 
of alloy steel, hardened and heat-treated 
to meet the most exacting service. 


Do you AVIATION PEOPLE need 
products of such quality? 


If so—let’s get together. 


STANDARD PRESSED STEEL CO. 


Jenkintown, Pa., Box 528 
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Master of 3 the Skies 


Another 
new 


AMERICAN 
: EAGLE 














“ THE PHAETON 
The very latest of the remarkable 3 
new series of planes which American Eagle is adding __ stability far beyond any plane in its class. 
. to its line. A 3-place biplane powered with Wright See the American Eagle Exhibit at the 
> 
Whirlwind 5 (165 h. p.) motor, it offers brilliance Cleveland Aeronautical Show —August. 
of performance, economy of fuel, and structural 24 to September 2. 
FAIRFAX AIRPORT 
% AMERICAN EAGLE AIRCRAFT CORP. Kansas CITY: KANSAS 
FOR WELDING 
Airplane fuselages, sheet aluminum | LET Oe SC AP ame 
and light metal parts. Try it, you'll B . Sho ‘Hades rend Trane onion 
like it. Write for details and prices.  eear ahdik teteehanined kane of 
: ( 0 Ships at their port in Houston 
Valves 
r are conven 


iently placed 


— =e Standard Sizes For Department of 
f handle. Eacl Commerce Class “A”-“B”-“C” Airports 


Easily, quickly, and economically erected—Sectional 
units bolted together on the field assure easy dismantling 
and moving—Sturdy arch construction with substantial 
doors—Ample side space for office, shop or storage— 
Exterior fire hazard minimized by Toncan Iron Asbestos, 
or Prepared Roofings—Non-breakable celo-glass windows. 





Save a third. Write for bulletin. 


NO-TRUS HANGAR CORP. 


Home Office: Esperson Bldg., Houston, Tex. 
Eastern Office: 140 Cedar St., New York, N. Y. 


Smith Welding Equipment Corporation eS LT 


Minneapolis, Minn. 
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Austin is ready 
to hop at a 
moment’s notice ! 


Airports and Aviation 
Buildings by Austin 


OMPLETE Airport Service — preliminary 
surveys and reports, engineering surveys 
and studies, site selection. 

Design and Construction — grading, drain- 
age, lighting, all necessary airport buildings 
such as hangars, depots, etc. Also aircraft 
factory buildings. 

Ask for approximate costs and booklet 
“Airports and Aviation Buildings.” 


THE AUSTIN COMPANY 


Airport Engineers and Builders Cleveland 


NewYork, Chicago, Philadelphia, Dettoit, Cincinnati, Pittsburgh, 
St. Louis, Seattle, Portland, Los Angeles, San Francisco, Dallas 

















Whenever your 
plane noses skyward, 
Consolidated air speed 
indicator warns you when 
the dangerous stalling mo- 
ment is near. Non-corrosive 
Bakelite case protects the precisely 
balanced mechanism trom _ plane 
vibration and interference by atmos- 
pheric conditions. 
Standard range 0- 


CONSORIDATED 
INSTRUAENTS 


CONSOLIDATED INSTRUMENT CO. OF AMERICA, Inc. 
305 East 47th Street, New York City 


\ \ 













» 
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YANKEE= 


RADIAL, AIR-COOLED 
ENGINES 


“S”— 83 H.P. 
“7”—113 H.P. 
“9”—-125 H.P. 



























Efficiency 
Dependability 
Smoothness of 
Running 


K. G. FRANK 
Consulting Engineer 
75 West St., N. Y. C. 


General Representative 
SIEMENS & HALSKE, A. G. 














Makes of Planes Now 


phiol Standard Equipped With \_& 
AEROL LANDING STRUTS ~* 


Every fourth issue of Aviation (as well as every issue of three 

leading monthlies) carries full page advertisements featuring 

individual planes in this group. Watch for these advertisements. 

THE CLEVELAND PNEUMATIC TOOL CO. 
Cleveland, Ohio 











———e 


BY ENGINEERS 


Wa. Warr, jJr., Chief of Design, best 
known as design engineer on the famous 
Curtiss Schneider Cup and Pulitzer Tro- 
phy racers, later with Chance-Vought. 






William 


Wait, Jr. Franx S. Hussarp, Chief Engineer, 
former executive head’ of Curtiss techni- 
cal department, was consultant in design 

. 7 on every type of ship built by Curtiss 
ie oe from 1921 to 1929. Expect great things 


of B/J planes! 


BERLINER-JOYCE 
AIRCRAFT 3] CORPORATION 


BALTIMORE MARYLAND 























“Opportunity” 


Think “SEARCHLIGHT’’ First! 


Advertising: 


0na2 








ROBERT 


Ss 0 


U Sia: 
AMA VW EB. EA 
AVIATION CORPORATION 





LAMBERT-ST. LOUIS AIRPORT, ANGLI M, MISSOURI 
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AL 
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WATER TIGHT! 


) Sewage and tightly enclosed, protected against 
the enemies of brake-efficiency, Bendix 
Wheels and Bendix 2-Shoe Servo Brakes have 
added tremendously to controllability of 
airplanes. 

The brake and wheel are as near water-tight 
as it is possible to make them. 


Now in production in all standard sizes. 
( Fully protected by patents and applications in U. S. and abroad) 
BENDIX BRAKE COMPANY 


General Offices and Plant: South Bend, Ind. 
Division of Bendix Corporation, Chicago 


BENDIX @ BRAKES 


FOR SAFETY 


SEAMLESS. 


STEEL TUBING 


All Aircraft Grades 


WAREHOUSE sTOcKs for immediate 
shipment in any quantity. 

MILL sHIPMENTs for substantial 
production requirements. 


SERVICE STEEL COMPANY 


1435 FRANKLIN STREET 


DETROIT 
19 Scott St. 32 E. Front St. 216 N. Alameda St. 
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Now you can take the famous German glider and 
soaring plane training in America. School for 
juniors 14-17, seniors 17-70 at South Wellficet, 
Cape Cod. Quickest, safest, cheapest way to learn 
to fly. Sole U. S. representatives German Rhoen- 
Rossitten schools. Start any time. Rates include 
flying, board, room, summer camp features. Every 
flying company should send a pilot as student. 
Sponsored by leading U. S. Aviation authorities. 
General John F. O’Ryan of Colonial Airways, 
President. Write— 





INN ANION NEO} 10 SNA IO)N 
CORPORATION, 3 cast sono STREET, NEW YOR 























Flies Like a Hawk—Lands Like a Kitten 


Watch this space 
for an important 
announcement 


BOURDON AIRCRAFT CORP. 
Hillsgrove, R. I. 











BUFFALO CINCINNATI LOS ANGELES 











ALUMINUM 


AND ITS ALLOYS 
for Aircraft 


Aluminum Company of America 


2482 Oliver Bldg. Pittsburgh, Pa. 














“THTANINE- 


Registered Trade Mark 


A Complete Range of 


AIRPLANE FINISHING MATERIALS 
Dope-proof paint, black, white, aluminum or grey; 
Clear nitrate and acetate dopes; 

Ti-Two colored one-material dope; 
Pigmented nitrate dopes; 

Flexible wing lacquer; 

Wood and metal lacquer (for inside and outside finish) 


TITANINE, Inc. 


Union, Union County, New Jersey 
Contractors to the United States Government 
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Chronograph 
& Day 


Time of Flight Watch, 8 Day 


ApCvtasE time records in the air. Jaeger 8 day watches— 
Aur stop watch Chronograph—or an 8 day instrument with 
“time of flight’’ indicator. Standard with pilots in Europe and 
America. These models mount flush on the panel and have 
front wind and set. Radium treated dials if desired. 


JAEGER WATCH ((OMPANY 
€.u. VAIL. Vice Pees 
36 WEST FORTY-SEVENTH ST., NEW YORK CITY 
London Geneva Switzerland Paris 


8 DAY WATCHES FOR AUTOMOBILES 
Another exclusive feature—Jaeger service stations are located all over the world. 
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“For Safety in the Air, — Everywhere” 
No detail of the 


IRVING AIR CHUTE 


has been left merely to theory,—superiority of every feature 
proved through years of severe service use and by thousands 
of comparative tests. Used by all Air Forces of the United 
States, Great Britain and 27 


other Governments. 





200 —nearly this number of lives saved in emergency 
jumps. 


25,000 oo gl this number of “Live” drops successfully 
made. 


—more than this number of successful Test drops 
75,000 made. 


Illustrated literature on request 


IRVING AIR CHUTE COMPANY, Inc. 
372 Pearl Street Buffalo, N. Y. 


Cable Address: “Irvin Buffalo, N. Y., U. 8. A.” 











| 


TIMM AIRPLANE CORP. 
901 N. San Fernando Rd. 
Glendale, Calif. 


Cunningham-Hall Airplanes 





All-metal structure — in- 
sures durability, lower 
maintenance and_ greater 
safety. 


Manufactured by 


CUNNINGHAM-HALL 
AIRCRAFT CORPORATION 


13 Canal St. 
ROCHESTER, NEW YORK 




















GENUINE PROTECTOR GOGGLES 





Exclusive distributor for the United States Pro- 
tector Goggles, Lenses, Rubbers and Head Bands. 
Immediate delivery on any quantity. 

Corrective lenses ground. Liberal discount on quantity orders. 


J. D. BROCK 


1009 McGee St., Kansas City, Mo. 

















THANK YOU for 


YOU and your needs are 
covered 100% when insured 
with 


t 
“AUER INCORPORATED 


Century Bidg., Milwaukee, Wis.< 
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@CourAdvertisement 


on page 1 this issue 


PIONEER INSTRUMENT COMPANY 


754 LEXINGTON AVE.BROOKLYN NEW YORK 











AVIATION PROTECTION, Inc. 


INSURANCE BROKERS TO AVIATION 
110 WILLIAM STREET 
NEW YORK 











Distributors of 


Flightex Fabric 

Crystal Clear 
Dopes 

Supreme 
Propellers 

Haskelite Plywood 

B. G. and A. C. 
Spark Plugs, etc. 


We carry a complete assortment of Aero- 
nautical parts and supplies; maintain a 
cylinder service department; shipments 
made the same day order is _ received. 
Get our prices on Dopes. 


JOHN S. COX AND SON 


222-226 So. 7th St., Terre Haute, Ind. 

















Paragon Engineers, Inc., 242 Grindal St. , Baltimore, Md. 








FLOTTORP 


The Standard of Aircraft Propellers for 
Twenty Years 


THE 
FLOTTORP PROPELLER COMPANY 
Grand Rapids, Michigan 








Phenix Clear Nitrate Dope 


$1.35 in 50 gal. wood barrels. 
$1.37 in 30 gal. wood barrels. 
$1.55 in 5 gal. bored cans. 
Immediate shipments F. O. B. factory. All fresh 
made from new and high grade materjals. 
PHENIX AIRCRAFT PRODUCTS CO. 
Williamsville, N. Y. 








HAS KELITE 


PLYWOOD 
Used by every important builder. Recog- 
nized as the standard plywood for airplane 
construction. Over 30 applications. Blue 
print data book on request. 
HASKELITE MFG. CORPORATION 
120 S. LaSalle Street, Chicago, Illinois 








The New Tapered Wing 
Waco is Here 





ES 


Distributors for 
Fairfield Co., Conn. 


Orange Co. Duchess Co. 
Putnam Co. Long Island Rockland Co. 
Ulster Co. New York City Westchester 
Staten Island Sullivan Co. 


N. Y. Aircraft Distributors, Inc. 


Roosevelt Field, Garden City, N. Y. 


TRIUMPH 


FUEL GAGES 
NEW Mi 


Mani 
The sposten Auto Gage Com 
PITTSFIELD, MASSACHUSETTS — 








Actual Size 
SEND 
ONE DOLLAR 


We will send you by return mail a beauti- 
ful pair of sterling silver wings mounted 
on bar pin with safety catch, also identi- 
fication card issued by National Flyers 
Ass’n. These pins are being worn by 
thousands of aviators, aviation mechanics 
and boosters. 


Illustrated booklet describing Davenport's 
on Airport and school mailed with each 
order. 


Iowa-Illinois Airways Inc. 
Davenport, Iowa 






















PITCH& BANK 
INDICATOR 


Your Position at a glance 


Booklet “RIEKER Navigating Instru- 
ments” sent on request. 


RIEKER INSTRUMENT COMPANY 
1919 Fairmount Ave., Philadelphia, Pa. 











STEARMAN, D. H. MOTH 
AND MONOCOUPE 


GEO. A. WIES, Inc. 
Hangar and Office Garden City 
Roosevelt Field 2 New York 














Distributers; FAIRCHILD, WASCO, KEYST ONE-LOENING, 
AVRO-AVIAN 


Authorized Wright Dealers and Service Stations 


Aircraft Construction 
Comple — Repair & Replacement Facilities. 
High 7 yoo attention in all 
Metal, Wood, Painting and enone jobs. 
phia Flying Service, Inc. 
Operato the Philadelphia Airport. 
City Ofer 816", Atlantic Bldg.. Philadelphia, Pa. 


PROPELLERS 








In Stock or on Short Notice 
12 Years’ Experience 


GARDNER PROPELLER WORKS 
Forest Park, Ill. 














Aeronautical Engineering 


Aeroplane Design 
Airport and Airline Layout 
Stress Analysis—Plant Layout 
an Research 
By Compoteas Engineers 
8.D. 171, Aviation, 
520 Ne. Michigan Ave., Chicago, Ml. 











PLYCOR Aircraft P Meets All Tests 


ood 
LIZED PRODUCT 


1/24”—1. 0 mm. 1/16°—1. 5 mm. 1/8”—3. 2 mm. 
mm. 

Panels entirely without seams on either side 

Plycor mills 


aircraft Buy is manuf in 
owned and operated AK the ~~ Ew ply- 
wood producer who for as been the chief 


many years h 

source of —, for Continental chupeane builders. 
HE PLYCOR COMPANY 

1524 So. Western Ave., Chicago, Illinois. 





COMLPA 


ESLINE 





SEAMLESS STEEL TUBING 


Made to Aircraft Specifications 10225-D 
Warehouse stock also mill shipment. 


The Cleveland Tool & Supply Company 
1427-1437 West Sixth St. Cleveland, O. 











OX-5 SPECIALISTS 


Wonderfully complete line of parts for OX 
motors at attractive prices. Also general 
utility material and accessories. Cylinder 
repairing. Send for 1929 Catalogue No. 7. 


MONUMENTAL AIRCRAFT, INC. 
435 Equitable Bidg., Baltimore, Md. 

















AIRPLANE SPRUCE 


Rough Green-Kiln Dried Rough-Air Dried or 
Finished to your sizes. Prompt shipments in 
carloads and less than carloads. We supply many 
of + a —— ag manufacturers in the United States 
an 

Bpecialists. ‘in ‘go 7 we for Fifteen Years 

J. V. G. POSEY & COMPANY 

Publie Service Building, PORTLAND, ORE. 





ENGINES 


INSTRUMENTS 
and Supplies 


Our prices defy competition. 


Write for our new special price list. 


CIE. INTERNATIONALE 
AERONAUTIQUE 
4003 Roland Ave., Baltimofe, Md. 











RUDDER 


How Are You on a Turn? 


Do you give it too much or too 
little rudder? Get an Avigo Bank 
Indicator and check yourself on 
turns. Price $6.00. 


Write for Booklet on why and 
what for of a Bank Indicator. 


L. H. DIERKING 


457 Orange St., Elgin, Il. 
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PITCH INDICATOR 


Adjustable Zero 
Readable at a Glance. 
Booklet on Request 


Frisbie Aircraft Products 


Box 389, New Haven, Conn. 








Advertise Services and Products 
in the Aircraft Service 
Directory 
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AIRCRAFT SERVICE DIRECTORY 


Professional 


Services 


























THE AIRCRAFT SERVICE DIRECTORY 
Brings You Into Weekly Contact With 


The Entire Aeronautical Industry 








SHOWALTER~ASSOCIATES 
Airvort 
“Planners Architects Engineers 
2210 Park. Ave. 
DETROIT 


Suite 247 Write or Wire 






































WHERE TO FLY 
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Alabama 





25 Hour primary .......$ 500 
25 Hour semi-advanced.. 400 
150 Hour advanced...... 2400 


Total 200 hour course. . . $3300 
Includes —s-* Types Ships 


Motors 
10 hours cabin-ship Aerobatics 
10 hours night-flying Cross country 
1560 hours ground school Forced landings 


New Licensed Equipment Used Exclusively 


Administration building and club-house 
600 Acre Airport—Brick and Steel Hangar 
State distributors—American Eagle— 
Mahoney—Ryan 


Montgomery School of Aeronautics 
Montgomery, Alabama 











California 


ATION 






courses producing 
and commercial pilots. 
Be Diege has perfect flying 
weather year 




















technical 


and practi 





California 








LINDBERGH 
Dov FIED 





Georgia 


Illinois 





Learn to Fly at a Midwest Airways 
Corporation School 
Under the direction of John H. Livingston 
Three large Airports in the central west—at 
Aurora, Ill., Monmouth, Ill., and Waterloo, Iowa. 
We are training students to fly because we need 
pilots for the planes we sell. Largest distributors 
of commercial aircraft in the central states. 
MIDWEST AIRWAYS CORPORATION 
Waco and Ryan Distributors 





Illinois 











Complete training in 

LEARNZ. on: months. Learn to 
On in new Big Flying 

Field, Airplane Me- 

BO Construction and De- 

at taught in big {7-story shops. 

2 R. Fare refunded to Chicago. Spare 

time work helps pay expenses. Re- 

duced tuition. Send now for Big Free 
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of Georgia, Inc. 









Aviation Book. 
GREER COLLEGE 
Dept. 273, 2012-28 S. Wabash Ave., Chicago, Ill. 
Illinois 
T 
UNIVERSAL AVIATION NRI78 



























10-, 20- and 50-Hour Flying Courses lead- 
ing to Federal licenses conducted at 
Candler Field, Atlanta, Ga., a 4-way fly- 
ing field. All-year-round school employ- 
ing modern flying equipment. No liability 
bond required. Write for Details. 


Land Title Bldg. Philadelphia 


== 





Illinois 












LEARN TO FLY 


at the Tri-Cities Airport, 36 miles west of 
Chicago. Airport near town. Transport 
pilots and new production ships. Ground 
school and flying instruction at reasonable 
rates. Good accommodations for students. 
Write for information. 
TRI-CITIES AIR SERVICE 
100 Prairie St., 8t. Charles, Il. 








ll 
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' EGYPTIAN FLYING SCHOOL 
5 Marion Airport Marion, tt. 
H one of the 
: Universal Aviation Schools 
ie 
Kansas 

UNIVERSAL es NB39. 
Porterfield Flying School | 
= Fairfax Field Kansas City, Kansas § 
2 one of the « 
5 Universal Aviation Schools : 





ls 





CENTRAL FLYING SCHOOL 


Central Avenue Airport Wichita, Kansas 
one of the 


Universal Aviation Schools 


NB 635 


4 
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Illinois 








Massachusetts 





Only 50 miles west of Chicago 
Eagle Airport School of Aviation 
Herman J. Neubauer, M.D. 
Hiackley, Illinois 
Learn to Fly at our up-to-date school at 
very reasonable prices. Complete ground 
and air course. Come any time. Ideal 
accommodations for students. Expert in- 

structors. Write for information. 











LEARN TO FLY IN NEW PLANES 
Under the direction of 3 well-known pilots. 10 
hour course including solo. 50 hour course 
LIMITED Commercial. 200 hour course TRANS- 
PORT. We also cater to those who have soloed 
and need only Solo Time with occasional check 
ups. Further information on application. 
Distributors in New England for Ryan Monoplanes, 
Baglerock Planes. 
Massachusetts Airways Corporation 
1562 Main St., Suite 608, Springfield, Mass. 
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WHERE TO FLY 


Massachusetts 


DENNISON AIRPORT 


Atlantic, (Boston) Mass. 


10 Hour Instruction Course $300. 
20 Hour Private Pilot Course $500. 


Includes Transport Ground School 
WACO Airplanes Sales and Service 








Massachusetts 


Cape Cod Glider School 


American Motorless Aviation Corpn. 
Solo flying, Juniors 14-17, Seniors 17-70. 
The German Course in America. 
Attractive summer camp rates. Write 
SOUTH WELLFLEET, MASSACHUSETTS 











Missouri 






UNIVERSAL AVIATION 


ROBERTSON FLYING SCHOOL 
H Lambert-St. Louis Py Anglum, Mieseur! 
: Universal Aviation Schools 


New Jersey 


SS FS SSSSSUSSSSESSSE SEES ee eEeesSseEeesesssesserest 
RS 


New York 








AIRVIEW FLYING SERVICE. fnc. 








Red Bank, New Jersey 
Fairchild Aerial —_ wy 5 to Any 
Point. Fiying School from Finest 
Field on the — Coast 
Hangar Space at Reasonable Rates 


Waco and 





LEARN TO FLY. 
At a CURTISS SCHOOL 


4 The new Curtiss course is now 
) ready. It was prepared for you 
. “by civil and military experts. It 
is standard at each of the 35 
Curtiss schools. It is conducted solely by 
instructors who have taken the special 
Curtiss Instructors’ Course. 
In this splendid modern course only the 
finest equipment is used—including the 
highest priced training planes. 
Avail yourself of this first-class training 
and properly prepare for a high place, in 
the fascinating business of aviation. 


CURTISS FLYING SERVICE 


27 West 57th Street, New York City 











Minnesota 
UNIVERSAL AVIATION 






Sasesuecisscces 










UNIVERSAL FLYING SCHOOL 
Rechester Airport Rochester, Minn. 
one ef the 
Universal Aviation Schools 


SEseeecesssssenes se 
— 








Minnesota 






UNIVERSAL FLYING SCHOOL 
St. Paul Airport St. Paul, Mina. 
one of the 


: Universal Aviation Schools 














ee 


MID- PLANE FLYING ag nt 
Wold-Chamber lain nat BD 


Universal y en 





Missouri 






Complete flying 
and ground courses 
under licensed 
transport 
New vel Airs 
with OX5, Whirl- 
wind, and Camines 
Send for 


rd our 
profusely illus- 
trated catalog. 


PARKS 
AIR COLLEGE 
204 Mo. Thea. 


Bldg. 
St. Louis, Mo. 


New Jersey 


NEWARK AIR SCHOOL 
LEARN TO FLY! Under the persona) super 


Donaldson. Ten new ships. Expert , oe with at 

least 10 years active flying experience. truction| 

thorough, rates moderate. Most conveniently located air 

port in metropolitan area. 30 minutes from N. Y. C. 

by car or tube to Newark and number 4 bus. 
NEWARK AIR SERVICE, INC. 

Newark Metropolitan Airport, Newark, N. J, 
Write for catalog. Tel. Mulberry 1310 











New Jersey 





Murchio Flying Service 
Paterson, N. J. 
Flying instructions $25.00 per hour. 
Pay by the hour. Planes to hire to 


soloed students. Instructions given 
any time. 


New York 








Michigan 








LEARN TO FLY IN DETROIT 


ve 

—— wi” Ps vo 4 
a 

used booster 


write 


HARRY ANDERSON 
315 Griswold Bldg., Detroit, Mich. 











New York 








Learn at ROOSEVELT! 


HE oldest and most famous field of 

all. Where Lindbergh, Chamberlain 
and Byrd started from. One of the world’s 
safest fields. And only 45 minutes from 
New York. Brand new planes by Fleet, de- 
signer of army and navy training planes. 
Instruction supervised by Lieut. War- 
ren R. Carter, on leave from Brooks Field. 
Student personnel carefully 
selected. Write Lieut.-Col. 
N. J. Boots, Roosevelt Avi- 
ation School Inc., Mineola, 
L. L, M. ¥. 











New York 





Learn Aviation in New York 
the real center of aviation where 
more than 51% of the industry has 
its headquarters. 

Trained men are needed for the fifty dis- 
tinct trades in aviation. Our summer 
course will equip you for an aviation career. 
Free Employment Service 
While Training and After Graduation. 


Institution of Aeronautics 


1780 Broadway at 57th st., New York, N.Y. 








New York 








EMPIRE FLYING SCHOOL 


The most up-to-date school and best 
Complete 
courses in and PRACTICAI. 
MECHANICS. Thorough training. Quali- 
fied instructors. Modern ships. 


Write for Infermation. 


Empire Air Transport, Inc. 
Syracuse, N. Y. 


equipped shop in aa East. 


New York 








AERIAL 
CHARTER 
SERVICE 
AMPHIBIANS—LAND PLANES 
FLYING BOATS 
By the Hour — Day — or Week 
New York and Suburban 


Airlines Inc. 


Capt. HARRY ROGERS, Operations Manager 
521 Fifth Ave., New York City 
Tel. Vanderbilt 8011 


~ 








A Fairchild Activity 


The Fairchild School of Flying is a model 
school for flight instruction, not merely 
another commercial venture. It offers 
courses designed and personally supervised 
by a specialist with more than 11 years’ 
continuous experience in flight instruction. 
Complete equipment including different type 
airplanes, all of latest design. New Dept. 
of Commerce ing school requirements 
will be fulfilled. Unequalled "facilities of 

the modern Fairchild factories 

available. A wonderful chance 

for a limited number of students 

to get the right start in aviation. 


FAIRCHILD SCHOOL OF FLYING 
1000 Conklin St., Farmingdale, L. I., N. Y. 





THANK YOU for mentioning AVIATION 











42 AVIATION 
July 20, 1929 






WHERE TO FLY 


North Carolina Pennsylvania Texas 















Distributors: FAIRCHILD, WACO, KEYSTONE-LOENING. 
LEARN TO FLY: Complete fiying courses 
complying with latest regulations of the Depart- 
ment of Commerce. dequately equip you for private 


PITCAIRN AVIATION ay a 5 























. Ludington Philadelphia Flying Service, Inc. s . , 
of North Carolina, Inc. Operators of the Phila. Airport Truin under Veteran Air Mail Pilots 
City Office—816 Atlantic Bldg., Phila., Pa. - - — 
10-, 20- and 590-Hour Flying Courses lead- Where ‘Cowboy” Kelly got his training 
ing to Federal licenses conducted at the " ~ 
G RA ipal Airport, Fuend- Penns lyania Safe planes—every type necessary to comp e e 
v y your flying experience—ALL NEW. Radio in- 


ship, ae. a 4-way flying field operated 
by this Company. All-year-round school 
employing modern flying equipment. No 
liability bond required. Write for Details. 


Land Title Bldg. Philadelphia 





cluded in ground course for Transport Pilot's 
License. Year ‘round flying schoole—perfect fly- 
ing weather. “Address T-A-T Flying School, 604 
Fort Worth Nat'l Bank Bidg., Fort Worth, Texas. 
Fort Worth — San Antonio — New Orleans 
Dallas — Housten — Amarillo — Atlanta 























PITCAIRN AVIATION 


of Pennsylvania, Inc. 


10., 20- and 50-Hour Flying Courses lead- Virginia 
ing to Federal licenses conducted at Pit- 
cairn Field, Willow Grove, Pa., one of the 
largest in the East, in midst of ideal fying 
country. All-year-round school. Modern 
flying equipment. No liability bond re- 
quired. Write for Mlustrated Booklet. 


Land Title Bldg. Philadelphia 








NB 476 
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UNIVERSAL FLYING SCHOOL 
Clevetand Airport Cleveland, Ohio 
one of the 


Universal Aviation Schools 






PITCAIRN AVIATION 


of Virginia, Inc. 
10-,20- and 50-Hour Flying Courses lead- 
ing to Federal licenses conducted at 
Richmond's Municipal Airport, Fort Lee, 
Va., a 4-way flying field operated by this 
Company. All-year-round school employ- 
ing modern flying equipment. No liability 
bond required. Write for Details. 


Land Title Bldg. Philadelphia 























Chio Pennsylvania 


LEARN TO FLY WITH 








@ 





i. - CONTRACTORS 














LUNKEN AIRPORT, CINCINNATI, O. — 
The country-wide reputation of the Embry-Riddle Four Way Field 
flying school is based on painstaking methods by A 
government licensed pilot-instructors using only _ 80 Acres Wisconsin 
licensed planes and the most modern equipment. Complete primary and advanced ground 
federal licenses. Speci ged gliding oe ris ae ont aad 1 li db 
era. censes, al course in equipmen an personne icense y 
soaring. Illustrated Folder on Request both State and Federal Departments of cause, to Gy a eee yak fans Sie 
DISTRIBUTORS Commerce. Write for al) ew gat Fairchild Air-Planes used for 
Waco Mono Aircraft Fairchild Flamingo Altoona Aircraft Co nstruction. 
Gliders, Inc. Wright Aeronautical O.. Tyrone, Pa - EXTRA SPECIAL 4 
AUTHORIZED WRIGHT PARTS DEALERS Central, Pa. Fsepibutore for Curtiss Flying 5 hours’ cross country instruction on our 
REPAIR FACILITIES Service, Kreider-Reisner Aircraft Corp. giant 12-passenger Ford Tri-Motor Plane. 








Free to first 25 students enrolled. Under 
personal direction of Capt. L. G. Mulzer. 
’ Board and room can be arranged at Airport 
Ohio South Carolina at very low rate. 


Special attractive prices on all our courses 
—with easy terms. 
Write for full particulars at once. 


NEPCO-AIRWAYS INC. 


Dealers, Wisconsin, Challenger and 
Fairchild Airplanes 


PITCAIRN AVIATION Capt. L. G. Mulzer, Gen. Mgr. 


) Wisconsin Rapids, Wis. 
of South Carolina, Inc. 


10-,20- and 50-Hour Flying Courses lead- 
ing to Federal licenses conducted at the 
Spartanburg Municipal Airport, Spartan- 
burg, S.C., 4-way flying field operated 
by this Company. Alll-year-round school 
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Springfield Flying School 
We use the new Dept. of Commerce rules 
as the basis of our school program. Flight 
and ground school instruction for private, 
limited commercial, and transport licenses. 
Our students receive individualized instruc- 
tion on five types of open and cabin ships. 
Ground school courses are complete and in- 












































clude overhaul of Wright J-6 motors. employing modern flying equipment. No sy . 
The Little-Greiner Flying Service, Inc. liability bond required. Write for Details. fact that ~~ 
Springfield, Ohio Land Title Bldg. Philadelphia advertising in the 
Travel Air Distributors, Central Ohio —__$—SSS WH ERE TO FLY 
; ne section of AVIA- 
Oklahoma Tennessee TION have done so 
wast UnavERSAL utes =e ee over a period of years 
ee ey Stenssnssnsnenny is one of the best testi- 
BRANIFF FLYING SCHOOL #| |} UNIVERSAL FLYING SCHOOL monials to the effi- 
Municipal Airport Oklahoma City, Okla. {| |} Munkiya Alpert bine Mmm Tem. ciency of this type of 

ei ois one 0 2 os 
Universal Aviation Schools i | Universal Aviation Schools advertising. 
“e oe seecee? rauee 
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SEARCHLIGHT SECTION 


EMPLOYMENT and BUSINESS OPPORTUNITIES—USED and SURPLUS NEW EQUIPMENT 
UNDISPLAYED—RATE PER WORD: INFORMATION: DISPLAYED—RATE PER INCH: 








Postions | Wanted Be A oy Box Numbers may be in care of our New ; - : poemes. see ceees - O80 = 9 
ment, 10. cents 8 jword, minimum $2.50 York, Chicago or San Francisco offices. 8 to 14 inches... :....... 5.60 an inch 
word if a box t and 
number address care of any of our offices #8count of 10% if full payment is made in 4a atowdiine inch is measured vertically 


is used. 
Proposals, 40 cents a line an insertion. 


advance for four consecutive insertions of 
undisplayed ads (not including proposals) . 


on one column, 3 columns—30 inches— 
te a page. 





op 
FOR SALE 








AIR KING, OX-5, bargain. 

Completely reconditioned. All new landing 
gear. Eligible for license. Never crashed. Fly 
away, $1,600. Monarch Ajircraft Industries, 
Rockford, Illinois. 


New last August. 





AMERICAN EAGLE, almost new, with Anzani 

120 hp. motor. Ship and motor had 120 
hours, motor 10 hours since complete factory 
overhaul. Two Scintilla mags., compass, booster 
and many other extras. Will sacrifice for $2,750 
on quick cash deal. John Herfurtuer, 452 
Willoughby Ave., Brooklyn, N. Y. Telephone 
Williamsburg 5596. 


FOR SALE 
FOR SALE: Licensed OX-5 Swallow, A-l con- 
dition, motor rev., 1,420 ground. Price 
$2,250. Never been ‘damaged. H. J. Joseph, 


1603 8th St., 


FOR “SALE: OX-5 Clipper-Wing Standard, in fly- 

ing condition. Less motor, propeller and 
tachometer. $375. Stewart Abdella, 26 North 
St.. Gloversville, N. Y¥ 


FOR SALE: §8.V.A. Biplane, new, 200 hp. L-6 
motor. Props, tires, cable and covering new. 

Perfect condition throughout. $1,000. Eric 

Hanson, 4025 Sheridan Ave., Detroit, Mich. 


Milwaukee, Wis. 














CLEAR DOPE, 1 gal. $1.75: Clear Dope, 5 gal. 
each $1.50: shock cord 4 in. wide, 18c.: wing 
tape, 2 in. wide, 34c. Miller valve actions $78. 
Supreme propellers $88. Quick service. The 
Auto-Equip Co., Rocky Mount, N. C. 


FOR SALE: Hisso Standard J-1, with dual 

controls, ready to fly away. Motor in good 
condition. Model A, Hisso motor, 150 H.P. 
For quick sale $750.00. Public Service Sta- 
tion, Dunn, N. C. 


FOR SALE: One 60 hp. LeBlond and one 35 

hp. Anzani engine. Also have number of 
60 hp. Velie M-5 engines, purchased on large 
contract. Having now adopted 90 hp. engines 
as standard on our Golden Eagle airplanes, we 
are willing to sell fhese smaller engines, which 
are all new, at reduced prices. Golden Eagle 
Aircraft Corporation, 415 East Industrial 
Avenue, Inglewood, Calif. 


FOR SALE, LS-5, Wright E Hisso, 180 hp., 

turns 1.900, a real buy at $2,250, can be 
licensed or will trade for Travel Air. Also 
J-1, Hisso Standard, 150-A, $1,200: both ships 
now fiying and in excellent condition. Leo 
Time Airport, Tiffin, Ohio. 


FOR SALE, Jennie with high lift wings, all new 
covering, less motor. Leach Bros., Towner, 
D. 

















FOR SAL, Travelair demonstrator, 20 hours, 

$2,600 aco ten, same as new, $1,825: 
Eagle Rock, excellent condition, $1.675. Will 
give ten hours instruction free to purchaser of 
either plane. 1359 First National Bank Bld¢g., 
Detroit, Mich. Cadillac 8892. 


FOR SALE, Waco 10 OX-5, fully equipped. 
ship and motor in excellent shape, $1,900. 
is Brothers, 43 Clifton Place, Jersey City, 








FOR SALE, 1928 Waco 10, like new, equipped 

with new J-5 Wright Whirlwind motor. In- 
struments front and rear cockpits. Price. 
$5,200. Flyaway. Ronald McCuaig, 109 South 
La Jolla St., Los Angeles, Calif. 





FOR SALE: 50 OX-5 motors. Some rebuilt, 
like new, rest “as is.”’ Price range $300- 

$500. FS-164, Aviation, Tenth Ave. at 36th 

St.. New York. 

FOR SALE: Practically new Hisso E Eaglerock; 
special color combination. FS-137, Aviation, 

Tenth Ave. at 36th St.. New York. 


FOR SALE: 1928 transcontinental Class “B”’ 

Race Winner. John H. Livingston’s tapered 
wing Waco J-5 Wright. This ship is in per- 
fect condition, 120 hours time, equipped with 
Aero Landing Struts, brakes and special com- 
plete instrument board and dual controls. An 
exceptional buy at $6,000. Mid-West Airways 
Corporation, Waterloo, Iowa. 


FOR SALE: N. B. OX-5, Standard J-1, good 
wood and covering: motor just overhauled. 
$900. Lorix Halin, Sogswell, North Dakota. 


FOR SALE—Fast plane (135 m.p.h.), for 

cross country work. Oriole fuselage, special 
built Sikorsky wings. New 180 Hisso motor. 
Whole job just repainted. $3,000. W. I. N. 
Strong, The Moorings, Nyack, N. Y. Phone 
Nyack 1687 before 10 a.m. best. 


FOR SALE: Whirlwind J-5 Travel-Air biplane. 

Latest model equipped with flares and land- 
ing lights. Has had only four hours in the air 
and is practically new. $7,350 takes this ship 
which sells new for more than $9,000. Address 
replies to Oliver L. Parks, c/o Parks Air Col- 
lege, Inc., Box 681, East St. Louis, Tl. 























FOR SALE, sport light plane complete, flyaway. 
Also fuselage, rudder, propellors: light plane 
parts. Can be seen anytime. FS-157, Aviation. 
Tenth Ave. at 36th Street, New York. 
FOR SALE: Brand new OX-5, run ten hours. 
Turns 1,400. Complete with Detroit Pneu- 
matic starter. $1,000 cash. Starter costs $300 
alone. The Bird Wing Commercial Aircraft Co., 
St. Joseph, Missouri. 








Hisso-A $450. Complete, like new Curtiss 
C-6-A $950. Hisso Hand Starter $45. 
Wood Pontoon for light plane $35. M.F. 
uncovered Rudders and Horiz. Stabilizers 
$20 each. Used OXX cylinders $5 each. 
OX5 hand starters $10. C-6-A parts. 


New Haven Air Terminal Inc. 
P. O. Box 919, New Haven, Conn. 








MOTOR 


Absolutely sound licensed Challenger, 11 
months, 150 hours, new ‘serryloid, newly 
rebuilt motor, Thompson valves, Miller 
rockers, Monoid propellor, parachute, seat, 


$2,300. 
G. M. CROSS 





184 Ward Street, Newton Center, Mass. 


—Twenty— 
Liberty Motors 


Unassembled 


(not to be flown) slightly damaged, 
enough used parts to build a complete Liberty 
twelve cylinder motor with exhaust manifolds, 
propeller hub, and hand starter, $200 each. 


For schools 








For airplanes and motor boats enough used parts 
in good condition to build a complete Liberty 
twelve cylinder motor with exhaust manifolds, 
propeller hub and hand starter, $250. 


Enough good used parts to build Model 
Hispano, $400. 

Enough used parts to build Model “‘E’’ Hispano, 
for flying, $550. 


Model “‘H’’ Hispano assembled in fine 
200. 


“ar 


shape, 


Salmson Nine Cylinder Radial less one magneto, 
$125. 


Liberty Stub Tooth gears per set, $40. 

Hand Starters ‘‘Liberty,”’ $5. 

Liberty Carburetors, $10. 

We carry a complete line of Curtiss D12, Liberty, 


Mercedes parts as well as Observation Balloon 
Outfits, Search Lights, Power Plants for Search 
Lights, most any type magneto desired, and a 


large stock of new Model ‘‘E’’ Hispano motor 
parts, as well as tires, wheelg, instruments, gas 
and oil tanks, and radiators for most any type 
ship or motor. 


Rosenfield Aircraft Co. 


College Park, Maryland 
Mail Address P.O. Box 65, Mt. Rainier, Md. 











FOR SALE 
FOR SALE: Anzani, 70-80 hp. 6 cyl. radial, air 
cooled motor. Serial No. 5473. Complete 


with hub, propellor and complete set of spare 
parts, first-class condition. American Aero- 
nautical Corporation, Whitestone, L. I. 


FOR SALE: Brand new Hisso A, Eaglerock de- 

livered from factory July 3, 1929; perfect 
condition; ship is absolutely new and not 
damaged; special, three thousand dollars. FS-166, 
Aviation, 520 No. Michigan Ave., Chicago, Ill. 


Flying Field and Equipment 

For sale, located 2 miles east of Macomb, IIl., 

at junction of Routes 3 and 9 and on direct 
line between Chicago and Kansas City. Main 
hangar 80 x 50. Machine shop 30 x 20. Field 
contains 40 acres. More obtainable. All level 
for miles around. Also 1 Swallow OX-5 and 
Tl Jenny OX-5. Reason for 2. of 











owner. J. F. Pearce, Macomb, Il! 
FOR SALE—One OX-5 Curtiss motor. A-1 con- 
dition. Will sell at a bargain. W. O. Har- 


low, Kalamazoo, Michigan. 


Not Often 
an 


Once More 














Not often do you have the oppor- 


tunity of purchasing 300 hp. 
Wright Engines like this, in new 
condition for $300, and once 
more will this advertisement ap- 
pear at this ridiculous low price. 
Also one Government overhauled 
150 hp. Hispano-Suiza with Strom- 
berg carburetor, complete $600. 
These motors carry tags signed by 
Government Inspectors attesting 
to the fact that they have success- 
fully passed block test. 


KARL ORT, YORK, PA. 
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SED PLANES FOR SALE 


These planes represent surplus equipment resulting from the consolidation of the va- 
rious organizations making up the undersigned corporation. All! are in excellent con- 
dition and ready to fly away. Any airplane listed here will be delivered within a radius 
of 500 miles from its location. Planes subject to prior sale. 











Open No. 

Name of or of Ship Motor Ship Price as is 

Airplane Type Cabin Persons No. No. of Hours Time F.O.B. Location 
Monocoupe Mono. Cabin 2 C6923 40 hr. Velie 35 hr. $1,500 St. Louis 

- Monocoupe Mono. Cabin 2 C6538 60 hr. Velie 55 hr. $1,500 Minneapolis 

Curtiss-Robin Mono. Cabin 3 C7497 31 hr. OX-5 37 hr. $3,400 Minneapolis 
Curtiss-Robin Mono. Cabin 3 C7507 21 hr. OX-5 70 hr. $3,500 Minneapolis 
Waco 10 Bi. Open 3 C6939 New OX-5 New $2,500 St. Louis 
Standard J-I Bi. Open 2 eeeeeee Overhauled OX-5 New $1,500 St. Louis 
Ryan Mono. Cabin 5 C958 30 hr. W. W. J5 400 hr. $4,800 St. Louis 
International Bi. Cabin 6 C3266 90 hr. W. W. J5 90 hr. $4,500 St. Louis 
Lockheed Vega Mono. Cabin 6 NC7953 125 hr. Wasp 120 hr. $17,500 St. Louis 
Ryan Mono. Cabin 5 C3423 50 hr. W. W. J5 250 hr. $6,500 St. Louis 
Cessna Mono. Cabin 4 NC6442 126hr.W.W.J5 = 111 hr. $7,000 St. Louis 
Fairchild Mono. Cabin 5 C4441 80 hr. W. W. J5 75 hr. $7,000 St. Louis 
Curtiss-Robin Mono. Cabin 3 C124E 20 hr. OX-5 18 hr. $3,400 St. Louis 
Ryan Mono. Cabin 5 C4654 125 hr. W.W.J5 = 275 hr. $5,000 Oklahoma City 
Ryan Mono. Cabin 5 C1787 Reblit. W. W. J5 500 hr. $5,500 Oklahoma City 
Lockheed Vega Mono. Cabin 5 C7426 Rebit. W. W. J5 250 hr. $8,000 Minneapolis 


Department W-7 


UNIVERSAL AVIATION CORPORATION 


Robertson Division 


USED PLANE DEPT. 


Lambert-St. Louis Airport, Anglum, Missouri 















































FOR SALE FOR SALE FOR SALE 
— ee : Airport For Sale 
FOR SALE, two genuine Wright E. One 80 | NEW OXX-6 motors _in original boxes, very | Well equipped field located one mile south of 
Hissos in good condition. One with Hamil- reasonable price. Will ship with privilege of Ames, Iowa, and Iowa State College, on the 
ton high-speed prop and hub, $650. One with | inspection. Grant Marine Motor Company, 2625 | busiest road in the state. New pavement 
new Curtiss-Reed prop., $750. Bosch Boosters | St. Clair Ave., Detroit, Mich. opening August 15. Steel hangar. Electric 
with each motor. FS-169, Aviation, 520 No. _____ | lights. Runways graded, rolled and seeded. Gas 
Michigan Ave., Chicago, Ill. pumps in position. Parking space for cars. 
‘ OX-JENNY, fuselage and empennage. rebuilt | Excellent ——— te student Fo eagge = 
¢ and recovered center section and main tanks. | senger work, sales and _ service. rite for de- 
at al eee Fe spe hg No splices in spars. ‘C’’ license the past year. | tails. Joe V. Gerbrach, Ames Theatre Co., 
1383 Matthews Ave., Cleveland, Ohio. Priced reasonable. Sidney P. Fowler, Route 1, | Ames. Iowa. 
Keosauqua, Ia. 
FOR SALE: Waco 10 center section tank, air W . ht 
speed meter compass, motor turns 1,425 | OX-5 WACO nine, licensed, duals, motor in fine rig 
pm. on ground fine contour, licensed C. 3087 shape, ship kept in hangar. G. O. Imm, Fer- 
“ a Si. — e. ag eae ae. gus Falls, Minnesota. Whi l r d Fi 
acri ce le ohlert as arage, W 
Prarie St., St. Charles, Ill. Ir in lve, 


PARACHUTES, new and used. rope ladders for 




















: stunt men, ete. Specify weight. Thompson ° 
J-1 STANDARD—Motor and ship excellent con- | Bros, Balloon and Parachute Co., Aurora, Illinois. 165 H P En ine 
dition. C-1402. New longerons and entire | Retablished 1903 e e 
ship newly re-covered last year. For quick sale ‘ ° ° ‘ ¥ 4 " 
$850. C. M. Stevens, Neodesha, Kansas. 32 hours in air in Verville Air 
PITCAIRN-OROWING ready for demonstration, : 
JENNY with OX-5 motor mount, less motor, in priced at $1,500, for quick sale. P a Cor- Coach under care of ae 98 Wright 
intgt-class shape, $300.00: Little-Greiner Fly- panne. Few Brunswick Airport. ow Sune mechanics. We are standardizing 
ing Service, Inc., Springfield, io. o Ne dv. ae ‘ . 
on Whirlwind-Seven. Price $2200 
LAWSON Biplane, Hisso powered, seventy-five | RYAN Brougham B-1, Wright JSCA, absolutely f.o.b. Detroit. 
a = — since ss aa ag : ry a cles Condition, —— kept in mag pry 11 . f C 
haul. ,200. ill sell motor. . F. Miller, 4 ours cas eed money 145, ‘ 
Marblehead, Mass. Aviation, 520’ No. Michigan Ave., Chicago, Ill. Verville Aircraft Co. 


7424 Melville Ave., Detroit 


CLOSING OUT MOTORS 


A number of new OX5 Motors priced for 























2—Berling D-81 Magnetos, new produc- 1—Hoof Guide and” Valve Replacement immediate sale $750. Also a number of 
tion, unused. Outfit, a, jigs, yonmers, drills, saad —- at $800 f.o.b. Wichita or 
oe ; ete., wit in an orn, 5,700 etrolt. Address 
. — to Magneto, used only 5 heavy duty, 110 electric drill outfit, AW - y aww 
ours, perfect. for OX5 and OXXG. never used. cost AVIATION ADVERTISING CO. 
3—Berling D-81 Breaker Assemblies, 2 $215. 4 alee : 604 Schweiter Bldg., Wichita, Kans. 
soe. 2. San Seeeew, 1—Lot of 22 new and slightly used Air- 
50—Mosler Spark Plugs, new, heavy type craft Instrumenta, all ‘perfect "encepe WaNtTE 
‘ oro a 7 — one neat cracked. 4 Aitimeters. AIRPLANE SALESMEN 
_ o arts, almost all new, switches, gauges, air speed gas pump 
some used only 5 hours, perfect, mar- boosters, tachometers, etc. at ieast : : 
ket price of the lot $168.84. $250 worth at market prices. by 9 st te oldest Abreee ee ~ 
: ° _ . in nite tates plicant , mus J 
Will sell the whole works as listed for $250; can be inspected. Will not sell separately. seasoned, well tr ated Hy sell dealers and 


assist them in building business. Must 


Rhode Island Air Service, Box 115, Hillsgrove, R. I. pilot. Apply 


AVIATION ADVERTISING CO. 
604 Schweiter Blidg.. Wichita, Kans. 
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FOR SALE 


POSITIONS VACANT 


POSITIONS WANTED 





SACRIFICE: Monocoupe Velie M-5 demonstrator, 
perfect condition, special lacquer paint job, 
motor turns 1,950 with Harztel prop, Pioneer 





compass, etc. A real buy at $1,600. Will de- 
liver in California for expenses. J. L. Cousins, 
865 Post St., San Francisco, Calif. 
SIEMENS-HALSKE 5 cylinder radial, over- 

hauled, OX-5 and OXX-6 motors; toothpick 
and saber blade propellers; wheels, 


tires and 
other material; 39-B ships and spares. L. M. 
Robb, Parkesburg, Pa. 


WACO 10 powered with 125 Siemens engine, 

never crashed, two hours since motor com- 
pletely rebuilt at factory. Ship flown less than 
100 hours. Private used and always kept in 
hangar. Price $4.000.00. A. S. K., 2600 Dela- 
ware Ave. S. E., Minneapolis, Minn. 











EQUIPMENT WANTED 


WANTED—Complete set of wires for 1927 Air 
King. Leach Bros., Towner, N. D. 


WANTED to buy parts and old OX-5, Curtiss 

engines, also any other brands. Will also 
accept trade in on old planes for new Travel Air 
planes. Silver Fox Air Lines, P. O. Box 61, 
Muncie, Indiana. 








WILL employ a limited number of young men 
with grade school education. While learning 

to fly, good pay. Apply at once. 1359 First 

National Bank Building, Detroit, Michigan. 


UNLICENSED pilot, 

storming experience; never cracked a 
Good mechanic. Wants to fly 
PW-167. Aviation, 520 No. Mic 
cago, Ill. 


400 hours, five years’ 
ship. 
licensed plane. 
igan Ave., Chi- 








POSITIONS WANTED 





PILOT, transport permit, 26, married, good ref- 
erences, 330 hours of barnstorming and 
student instruction, desires immediately connec- 
tion with operation company or individual pre- 
ferred. Available now, go anywhere. PW-152 
Aviation, 520 No. Michagin Ave., Chicago, Ill. 





55 hours 
resonable salary; 
H. Hale, 6242 S. 


JOB wemted limited commercial pilot: 
solo Age 24; references, 

married. Will go anywhere. 

Green St., Chicago, Ill. 





LATEST design welded steel tubing sport plane 

fuselage, includiing tail assembly, with tubu- 
lar controls, manufactured by Government li- 
censed mechanics, complete with rust proof 
coating inside and out, carefully crated for 
$198.00, or will manufacture to your specifica- 
tions if desired. H & H Fuselage & Motor Co., 
2903 Mt. Vernon, Ft. Worth, Texas. 





WANTED, used Soto, 45 hp., air-cooled motors. 
State full particulars and lowest price. Frank 
Sugent, Illinois Power Co. Garage, Springfield, Il. 





WANTED—Aircraft motors and parts, 
for flight, for use in ground school, 
condition of motor will be of use. No rotarys 
wanted. Send details and price to M. J. 
Hughes, 871 Seventh Street, Buffalo, N. Y. 


unfit 
any 








POSITIONS VACANT 


DRAFTSMEN, layout men and detailers with 
several years’ aircraft experience. Excellent 

opportunity for men with experience and ability. 

Keystone Aircraft Corporation, Bristol, Pa. 


EXECUTIVES, fiying instructors, instructors of 

mechanics, etc., needed at once to join me in 
the. Springfield School of Aviation. This is a 
real opportunity to get in on the ground floor 
and grow with a real organization. Write or 
wire the Springfield School of Aviation, 1417 
East So. Grand Ave., Springfield, Illinois. Some 
investment required. Give full details in first 
letter; experience, etc. 














TRANSPORT pilot wanted to fiy Waco 10. 
Fifty-fifty proposition. H. Hinnebureg, 
Northwestern Ohio Airport, Bryan, Ohio. 
WANTED: Transport pilot as_ instructor, 
Reference required as to _ character and 
ability. P-168, Aviation, 520 No. Michigan 


Ave., 





LIMITED commercial pilot desires flying posi- 

tion. Will fly anywhere. Graduate of Pit- 
eairn Flying School. Will supply letters as to 
character and ability. J. C. Foltz, Pitcairn 
Aviation, Inc., Willow Grove, Pa. 





LIMITED commercial pilot wishes position. 115 
certified hours, cross country experience. Now 

flying. References on request. PW-160, Avia- 

tion, 520 No. Michigan Ave., Chicago, Ill. 





TRANSPORT pilot, 500 hours, instruction, pas- 

senger, cross country, some sales experience, 
located New York state. PW-165,’ Aviation, 
Tenth Ave. at 36th St.. New York. 





YOUNG man, married, wants a steady position 

as operations manager and pilot. Am licensed 
mechanic, 1,000 hour pilot. Can fly any open 
job. Prefer to instruct. Desire permanent 
connection with any good all year around firm. 
Have been an airplane mechanic for sixteen 
years. Can handle men and am a go-getter. 
Have operated shops,. flying. schools and pas- 
senger~’ services. Am at present engaged as 
service manager for large New York Aircraft 
firm. Have a good instruction ship of my 
own. I absolutely do not use liquor. What is 
your offer? PW-158, Aviation, Tenth Ave. at 
36th Street, New York. 





UNLICENSED pilot, sixty hours, experienced 

in cross country and all weather conditions. 
Will go anywhere. References. J. C. Everett, 
3520 Cherry St., Kansas City, Mo. 





BUSINESS OPPORTUNITIES 


EXPERT propeller designer and builder wishes 

connection with party interested in manufac- 
ture of aero-propellers, metal and wood. Have 
samples ready for test. BO-162, Aviation, Tenth 
Ave. at 36th St.. New York. 








Partner Wanted 
To buy plane costing between $1,500 
$2,000. To fly from Roosevelt Field. 50-165, 
Aviation, Tenth Ave. at 36th St., New York. 


Small Flying Field 
With hangar, shop and all stock and equip- 
ment. Price comparatively small. BO-161, 
Aviation, Tenth Ave. at 36th St., New York. 











MISCELLANEOUS 


ATTENTION Aviators: Valve guides installed 

on OX cylinders, $1.50 per guide: removable 
valve seats installed, $1.00; descriptive litera- 
ture upon request; all work guaranteed. 








Illinois Flying Co. New location, 4 West 4th 

St.. Sterling, Il. 

MACHINE shop service on OX-5's. 9 
reground, new pistons, pins and 


Graphite guides and inserted seats installed, 
Oversize pins installed in valve actions. Main 
and connecting rod bearings line reamed. All 
work guaranteed. New OX-5 parts. Write for 
complete circular. Heckman Machine Works, 
4026 West Lake St. Chicago. 





Learn Welding 


LEARN WELDING and _iead 
burning in the best equipped 
school in St. Louis; day and eve- 
ning instruction; no classes; each 
student has unlimited personal 
instruction; no time limit. Full 
course on all the common metals, 
including aeronautical tubing; 
only $100. Get your money’s 
worth. Aeronautical Engineering 
Company, 2903 Shenandoah Ave., 
St. Louis, Mo. 








Chicago, Il. 

___ Salary while learn- 
per week, while under instruction in our 
factory and shops. Call or write for in- 
formation without obligation. AERO 
CORPORATION OF AMERICA, Depart- 
ment AV. 63 Second Street, Milwaukee, 
Wisconsin. 





PATENTS—TRADE MARKS 


Don’t Lose Your Rights To Patent Protection 
Before disclosing your invention to anyone 
send for free blank form “EVIDENCE OF 
CONCEPTION” to be signed and witnessed. 
LANCASTER & ALLWINE 
Registered Attys. 
421 Ouray Bidg., Washington, D. C. 
Originators of forms ‘‘Evidence of Conception’’ 








Attention Godfrey Jorkovich 


It is a matter of the utmost importance to 
you that you communicate immediately by 
telegraph with Julian Schuster, Ontonagon, 
Michigan. 


JULIAN SCHUSTER 











issue. 





When you want men— 


Put your advertising for them on the same basis as your other 
publicity. 


If you want a pilot, aeronautical engineer, expert repair- 
man, or other competent assistant, an advertisement in the 
Searchlight Section of Aviation will put you in prompt 
touch with the best men available. The cost is only 10 cents 
a word. Send in your advertisement today for the next 
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two enthusiastic, but unknown 
young aviators, to world fame. 
By the comfortable margin of 
nearly twenty-two hours, they 
had broken all existing en- 
durance flight records. 


One of the youthful pilots was a 21-year old 
cow puncher from the wide ranges of Texas. The 
other, at the age of 26, had been first a railroad 
mechanic, and then a flier “on his own.” 


Their Mahoney-Ryan had been reconditioned 
and altered by themselves to suit their purposes. 
And the Wright “Whirlwind” engine they used 
was “second hand” and had already run for over 
500 hours before they started this flight. If the 
propellor hadn’t given way under a heavy hailstorm 
they might have continued flying indefinitely, for 
another week, perhaps longer! 


When the cracked propellor compelled them to 
land they had covered, without interruption, a little 
more than half the distance around the world. And 
every cylinder in the “Whirlwind” motor was 
functioning perfectly ...on the job... after 172 
hours of continuous flying! 


The world stood astounded. The Wright Cor- 
poration, although highly gratified, was not amazed 
at this performance. For a stock “Whirlwind” en- 
gine simply showed what it could do—that Wright 


engines keep on running. 
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